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ON (57) Abstract: The present invention relates to enhancer peptide sequences originally derived from various retroviral envelope 
2^ (SP 4 !) protein sequences that enhance the pharmacokinetic properties of any core polypeptide to which they arc linked. The in- 
vention is based on the discovery thai hybrid polypeptides comprising the enhancer peptide sequences linked to a core polypeptide 
possess enhanced pharmacokinetic properties such as increased half life. The invention further relates to methods tor enhancing the 
pharmacokinetic properties of any core polypeptide through linkage of the enhancer peptide sequences to the core polypeptide. The 
core polypeptides to be used in the practice of the invention can include any pharmacologically useful peptide that can be used, for 
^ example, as a therapeutic or prophylactic reagent. 
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HYBRID POLYPEPTIDES WITH ENHANCED 
PHARMACOKINETIC PROPERTIES 



10 

1 % . INTRODUCTION 
The present invention relates to enhancer peptide 
sequences originally derived from various retroviral envelope 
(gp4l) protein sequences that enhance the pharmacokinetic 
properties of any core polypeptide to which they are linked. 

15 The invention is based, in part, on the discovery that hybrid 
polypeptides comprising the enhancer peptide sequences linked 
to a core polypeptide possess enhanced pharmacokinetic 
properties such as increased half life. The invention 
further relates to novel anti-fusogenic and/or anti-viral , 
peptides, including ones that contain such enhancer peptide 

20 sequences, and methods for using such peptides. The 
invention further relates to methods for enhancing the 
pharmacokinetic properties of any core polypeptide through 
linkage of the enhancer peptide sequences to the core 
polypeptide. The core polypeptides to be used in the 
practice of the invention can include any pharmacologically 

25 useful peptide that can be used, for example, as a 

therapeutic or prophylactic reagent. In a non-limiting 
embodiment, the invention is demonstrated by way of example 
wherein a hybrid polypeptide comprising, for example, an HIV 
core polypeptide linked to enhancer peptide sequences, is 
shown to be a potent, non-cytotoxic inhibitor of HIV-l, HIV- 2 

30 and SIV infection. Additionally, the enhancer peptide 

sequences of the invention have been linked to a respiratory 
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syncytial virus (RSV) core polypeptide and a luteinizing 
hormone receptor (LH-RH) core polypeptide. In each instance, 
the hybrid polypeptide was found to possess enhanced 
pharmacokinetic properties, and the RSV hybrid polypeptide 
exhibited substantial anti-RSV activity. 

5 

2. BACKGROUND OF THE INVENTION 
Polypeptide products have a wide range of uses as 
therapeutic and/ or prophylactic reagents for prevention and 
treatment of disease. Many polypeptides are able to regulate 
biochemical or physiological processes to either prevent 

10 disease or provide relief from symptoms associated with 
disease. For example, polypeptides such as viral or 
bacterial polypeptides have been utilized successfully as 
vaccines for prevention of pathological diseases. 
Additionally, peptides have been successfully utilized as 
therapeutic agents for treatment of disease symptoms. Such 

15 peptides fall into diverse categories such, for example, as 
hormones, enzymes, immunomodulators , serum proteins and 
cytokines . 

For polypeptides to manifest their proper biological and 
therapeutic effect on the target sites, the polypeptides must 
be present in appropriate concentrations at the sites of 

20 action. In addition, their structural integrity must 
generally be maintained. Ther ef ore , the formulation of 
polypeptides as drugs for therapeutic use is directed by the 
chemical nature and the characteristics of the polypeptides, 
such as their size and complexity, their conformational 
requirements, and their often complicated stability, and 

25 solubility profiles. The pharmacokinetics of any particular 
therapeutic peptide is dependent on the bioavailability, 
distribution and clearance of said peptide. 

Since many bioactive substances, such as peptides and 
proteins, are rapidly destroyed by the body, it is critical 
to develop effective systems for maintaining a steady 

30 concentration of peptide in blood circulation, to increase 
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the efficacy of such peptides, and to minimize the incidence 
and severity of adverse side effects. 

3. SUMMARY OF THE INVENTION 
The present invention relates, first, to enhancer 
5 peptide sequences originally derived from various retroviral 
envelope (gp41) protein sequences i.e. , HIV-1, HIV- 2 and SIV, 
that enhance the pharmacokinetic properties of any core 
polypeptide to which they are linked. The invention is based 
on the surprising result that when the disclosed enhancer 
peptide sequences are linked to any core polypeptide, the 

10 resulting hybrid polypeptide possesses enhanced 

pharmacokinetic properties including, for example, increased 
half life and reduced clearance rate relative to the core 
polypeptide alone. The present invention further relates to 
such hybrid polypeptides and core polypeptides, and to novel 
peptides that exhibit anti-fusogenic activity, antiviral 

15 activity and/or the ability to modulate intracellular 

processes that involve coiled-coil peptide structures. Among 
such peptides are ones that contain enhancer peptide 
sequences • 

Core polypeptides can comprise any peptides which may be 
introduced into a living system, for example, any peptides 

20 capable of functioning as therapeutic, prophylactic or 
imaging reagents useful for treatment or prevention of 
disease or for diagnostic or prognostic methods, including 
methods in vivo imaging. Such peptides include, for 
example, growth factors, hormones, cytokines , angiogenic 
growth factors, extracellular matrix polypeptides, receptor 

25 ligands, agonists, antagonists or inverse agonists, peptide 
targeting agents, such as imaging agents or cytotoxic 
targeting agents, or polypeptides that exhibit antifusogenic 
and/ or antiviral activity, and peptides or polypeptides that 
function as antigens or immunogens including, for example, 
viral and bacterial polypeptides. 

30 The invention further relates to methods for enhancing 

the pharmacokinetic properties of any core polypeptide 
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through linkage of the core polypeptide to the enhancer 
peptide sequences to form hybrid polypeptides. 

The invention still further relates to methods for using 
the peptides disclosed herein, including hybrid polypeptides 
containing enhancer peptide sequences. For example, the 
5 methods of the invention include methods for decreasing or 
inhibiting viral infection, e.g. . HIV-1, HIV-2, RSV, measles, 
influenza, parainfluenza, Epstein-parr, and hepatitis virus 
infection, and/or viral-induced cell fusion events. The 
enhancer peptide sequences of the invention can, 
additionally, be utilized to increase the in vitro or ex-vivo 

10 half-life of a core polypeptide to which enhancer peptide 
sequences have been attached, for example, enhancer peptide 
sequences can increase the half life of attached core 
polypeptides in cell culture or cell or tissue samples. 

The invention is demonstrated by way of examples wherein 
hybrid polypeptides containing an HIV core polypeptide linked 

15 to enhancer peptide sequences are shown to exhibit greatly 
enhanced pharmacokinetic properties and act as a potent, non- 
cytotoxic inhibitors of HIV-1, HIV-2 and SIV infection. The 
invention is further demonstrated by examples wherein hybrid 
polypeptides containing an RSV core polypeptide or a 
luteinizing hormone polypeptide are shown to exhibit greatly 

20 enhanced pharmacokinetic properties. In addition, the RSV 
hybrid polypeptide exhibited substantial anti-RSV activity. 

3.1. DEFINITIONS 
Peptides, polypeptides and proteins are defined herein 
as organic compounds comprising two or more amino acids 

25 covalently joined, e.g. . by peptide amide linages. Peptides, 
polypeptide and proteins may also include non-natural amino 
acids and any of the modifications and additional amino and 
carboxyl groups as are described herein. The terms 
"peptide," "polypeptide" and "protein" are, therefore, 
utilized interchangeably herein. 

30 Peptide sequences defined herein are represented by one- 

letter symbols for amino acid residues as follows: 
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A 
R 
N 
D 
C 

Q 
E 
5 G 
H 
I 
L 
K 
M 
F 
P 
S 

10 T 

W 
Y 
V 
X 



alanine) 

arginine) 

asparagine) 

aspartic acid) 

cysteine) 

glutamine) 

glutamic acid) 

glycine) 

histidine) 

isoleucine) 

leucine) 

lysine) 

methionine) 

phenylalanine) 

proline) 

serine) 

threonine) 

tryptophan) 

tyrosine) 

valine) 

any amino acid) 



15 



20 



25 



30 



"Enhancer peptide sequences" are defined as peptides 
having the following consensus amino acid sequences: 
"WXXWXXXI", "WXXWXXX", "WXXWXX", "WXXWX", "WXXW", "WXXXWXWX", 
"XXXWXWX", "XXWXWX", "XWXWX", "WXWX", "WXXXWXW", "WXXXWX", 
"WXXXW", "IXXXWXXW", "XXXWXXW", "XXWXXW", "XWXXW", 
"XWXWXXXW", "XWXWXXX", "XWXWXX", "XWXWX" , "XWXW", "WXWXXXW", 
or "XWXXXW", wherein X can be any amino acid, W represents 
tryptophan and I represents isoleucine. As discussed below, 
the enhancer peptide sequences of ' the invention also include 
peptide sequences that are otherwise the same as the 
consensus amino acid sequences but contain amino acid 
substitutions, insertions or deletions but which do not 
abolish the ability of the peptide to enhance the 
pharmacokinetic properties of a core peptide to which it is 
linked relative to the pharmacokinetic properties of the core 
polypeptide alone. 

"Core polypeptide" as used herein, refers to any 
polypeptide which may be introduced into a living system and, 
thus, represents a bioactive molecule, for example any 
polypeptide that can function as a pharmacologically useful 
peptide for treatment or prevention of disease. 
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"Hybrid polypeptide" as used herein, refers to any 
polypeptide comprising an amino , carboxy, or amino and 
carboxy terminal enhancer peptide sequence and a core 
polypeptide. Typically f an enhancer peptide sequence is 
linked directly to a core polypeptide. It is to be 
5 understood that an enhancer peptide can also be attached to 
an intervening amino acid sequence present between the 
enhancer peptide sequence and the core peptide. 

"Antifusogenic" and "anti-membrane fusion," as used 
herein, refer to a peptide's ability to inhibit or reduce the 
level of fusion events between two or more structures e.g. f 
10 cell membranes or viral envelopes or pili, relative to the 
level of membrane fusion which occurs between the structures 
in the absence of the peptide. 

"Antiviral," as used herein, refers to the peptide's 
ability to inhibit viral infection of cells via, e.g. . cell 
fusion or free virus infection. Such infection can involve 
15 membrane fusion, as occurs in the case of enveloped viruses, 
or another fusion event involving a viral structure and a 
cellular structure, e.g. r fusion of a viral pilus and 
bacterial membrane during bacterial conjugation) . 

4. BRIEF DESCRIPTION OF DRAWINGS 
20 FIG. 1. Hybrid polypeptides. Enhancer peptide 

sequences derived from putative N-terminal and C-terminal 
interactive regions are depicted linked to a generic core 
polypeptide. Conserved enhancer peptide sequences are 
shaded. It is to be noted that the enhancer peptide 
sequences indicated may be used either as - terminal, C- 
25 terminal, or - and C-terminal additions. Further, the 

enhancer peptide sequences can be added to a core polypeptide 
in forward or reverse orientation, individually or in any of 
the possible combinations , to enhance pharmacokinetic 
properties of the peptide. 

30 FIG. 2A. Enhancer peptide sequences derived from 

various envelope (gp41) protein sequences, representing the 
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N- terminal interactive region observed in all currently 
published isolate sequences of HIV-1, HIV-2 and SIV. The 
final sequence "WXXWXXXI" represents a consensus sequence. 

FIG. 2B. Enhancer peptide sequence variants derived 
5 from various envelope (gp41) protein sequences, representing 
the C-terminal interactive region observed in all currently 
published isolate sequences of HIV-1, HIV-2 and SIV. The 
final sequence "WXXXWXWX" represents a consensus sequence. . 

FIG. 3. Comparison of HIV-1 titres in tissues of HIV-1 
10 9320 infected SCID-HuPBMC mice as measured by P24 Levels in 
HuPBMC co-culture assays. The figure shows a comparison of 
in vivo T20 and T1249 viral inhibition. 

FIG- 4A-4B. Plasma pharmacokinetic profile of T1249 vs. 
T1387 core control in CD-rats following IV injection for up 
15 to 2 hrs (FIG. 4A) and 8 hrs (FIG. 4B) . The T1387 

polypeptide is a core polypeptide and the T1249 polypeptide 
is the core polypeptide linked to enhancer peptide sequences. 

FIG. 5. Plasma pharmacokinetic profile of T1249 vs. T20 
control in CD-rats following IV administration. The T1249 
20 polypeptide is a hybrid polypeptide of a core polypeptide 
(T1387) linked to enhancer peptide sequences. T20: n=4; 
T1249: n=3. 

FIG. 6. Comparison of T20/T1249 Anti-HIV-l/IIIb 
activity and cytotoxicity. 

25 

FIGS. 7A to 7B-1. Direct Binding of T1249 to gp41 
construct M41A178. 125 I-T1249 was HPLC purified to maximum 
specific activity. Saturation binding to M41A178 (a gp41 
ectodomain fusion protein lacking the T20 amino acid 
sequence) immobilized in microtitre plates at 0.5 mg/ml is 
30 shown. 
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FIGS. 8A-8B. Time Course of T1249 
Association/Dissociation. The results demonstrate that 125 I- 
T1249 and 125 I-T20 have similar binding affinities of 1-2 nM. 
Initial on and off rates for 125 I-T1249 were significantly 
slower than those of 125I-T20. Dissociation of bound 
5 radioligand was measured following the addition of unlabeled 
peptide to a final concentration of lOjLim in 1/10 total assay 
volume. 



FIGS. 9A-9B. Competition for T1249 Binding to M41A178. 
Unlabeled T1249 and T20 were titrated in the presence of a 
10 single concentration of either 125 I-T1249 or 125 I-T20. Ligand 
was added just after the unlabeled peptide to start the 
incubation. 

FIG. 10A-10B. Plasma pharmacokinetic profile of RSV 
hybrid polypeptides T1301 (10A) and T1302 (10B) vs. T786 in 
15 CD rats. 

FIG. 11A. Plaque Reduction Assay. Hybrid polypeptide 
T1293 is capable of inhibiting RSV infection with an IC 50 2 .6 
Mg/ml . 

20 FIG. 11B. Plaque Reduction Assay demonstrates the 

ability of RSV Hybrid Polypeptides T1301, T1302 and T1303 to 
inhibit RSV infection. 



FIG. 12 A and 12B. Plasma pharmacokinetic profile of 
luteinizing hormone hybrid polypeptide T1324 vs T1323 in CD 
25 male rats. The T1323 polypeptide is a luteinizing hormone 
core polypeptide and the T1324 polypeptide is a hybrid 
polypeptide comprising a core polypeptide linked to enhancer 
peptide sequences. 

FIGS. 13A-D. Hybrid polypeptide sequences derived from 
30 various core polypeptides. Core polypeptide sequences are 
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shown shaded. The non-shaded amino and carboxy terminal 
sequences represent enhancer peptide sequences. 

FIG. 14A-B. Circular Dichroism (CD) spectra for T1249 
in solution (phosphate buffered saline, pH 7) alone (10 /AM at 
5 l^C; FIG. 14A) and in combination with a 45-residue peptide 
from the gp41 HR1 binding domain (T1346) ; the closed square 
(■) represents a theoretical CD spectrum predicted for a 
"non-interaction model" whereas the actual CD spectra are 
represented by the closed circle ( • ) . 

10 FIG. 15. Polyacrylamide gel electrophoresis showing 

T1249 protection of the gp41 construct M41A178 from 
proteinase-K digestion; lane 1: primer marker; lane 2: 
untreated M41A178; lane 3: M41A178 incubated with 
proteinase-K; lane 4: untreated T1249; lane 5: T1249 
incubated with proteinase-K; lane 6: M41A178 incubated with 

15 T1249; lane 7: incubation of T1249 and M41A178 prior to 
addition of proteinase-K. 

FIG. 16A-C. Pharmacokinetics of T1249 in Sprague-Dawley 
albino rats; FIG. 16A: pharmacokinetics of T1249 in a 
single dose administration by continuous subcutaneous 
20 infusion; FIG. 16B: Plasma pharmacokinetics of T1249 

administered by subcutaneous injection (SC) or intravenous 
, injection IV) ; FIG. 16C: Kinetic analysis of T1249 in lymph 
and plasma after intravenous administration. 

FIG. 17A-C Pharmacokinetics of T1249 in cynomolgus 
25 monkeys; FIG. 17A: plasma pharmacokinetics of a single 
0.8 mg/kg dose of T1249 via subcutaneous (SC) intravenous 
(IV) or intramuscular (IM) injection; FIG. 17B: Plasma 
pharmacokinetics of subcutaneous ly administered T1249 at 
three different dose levels (0.4 mg/kg, 0.8 mg/kg, and 
1.6 mg/kg) . 

30 
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5. DETAILED DESCRIPTION OF THE INVENTION 
Described herein are peptide sequences, referred to as 
enhancer peptide sequences , derived from various retroviral 
envelope (gp41) protein sequences that are capable of 
enhancing the pharmacokinetic properties of core polypeptides 
5 to which they are linked. Such enhancer peptide sequences 
can be utilized in methods for enhancing the pharmacokinetic 
properties of any core polypeptide through linkage of the 
enhancer peptide sequences to the core polypeptide to form a 
hybrid polypeptide with enhanced pharmacokinetic properties 
relative to the core polypeptide alone. The half life of a 

10 core peptide to which an enhancer peptide sequence or 

sequences has been attached can also be increased in vitro. 
For example, attached enhancer peptide sequences can increase 
the half life of a core polypeptide when present in cell 
culture, tissue culture or patient samples, such as cell, 
tissue, or other samples. 

15 The core polypeptides of the hybrid polypeptides of the 

invention comprise any peptide which may be introduced into a 
living system, for example, any peptide that can function as 
a therapeutic or prophylactic reagent useful for treatment or 
prevention of disease, or an imaging agent useful for imaging 
structures in vivo. 

20 Also described herein are peptides, including peptides 

that contain enhancer peptide sequences, that exhibit anti- 
fusogenic and/or anti-viral activity. Further described 
herein are methods for utilizing such peptides, including 
methods for decreasing or inhibiting viral infection and/or 
viral induced cell fusion. 

25 

5.1. HYBRID POLYPEPTIDES 
The hybrid polypeptides of the invention comprise at 
least one enhancer peptide sequence and a core polypeptide. 
Preferably, the hybrid polypeptides of the invention comprise 
at least two enhancer peptide sequences and a core 
30 polypeptide, with at least one enhancer peptide present in 
the hybrid polypeptide amino to the core polypeptide and at 
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least one enhancer peptide sequence present in the hybrid 
polypeptide carboxy to the core polypeptide. 

The enhancer peptide sequences of the invention comprise 
peptide sequences originally derived from various retroviral 
envelope (gp 41) protein sequences, including HIV-1, HIV- 2 
5 and SIV sequences, and specific variations or modifications 
thereof described below. A core polypeptide can comprise any 
peptide sequence, preferably any peptide sequence that may be 
introduced into a living system, including, for example, 
peptides to be utilized for therapeutic, prophylactic or 
imaging purposes. 
10 Typically, a hybrid polypeptide will range in length 

from about 10 to about 500 amino acid residues, with about 10 
to about 100 amino acid residues in length being preferred, 
and about 10 to about 40 amino acids in length being most 
preferred. 

While not wishing to be bound by any particular theory, 

15 the structure of the envelope protein is such that the 

putative a-helix region located in the C-terminal region of 
the protein is believed to associate with the leucine zipper 
region located in the N-terminal region of the protein. 
Alignment of the N-terminal and C-terminal enhancer peptide 
sequence gp41 regions observed in all currently published 

20 isolate sequences of HIV-1, HIV-2 and SIV identified 
consensus aminp acid sequences. 

In particular, the following consensus amino acid 
sequences representing consensus enhancer peptide sequences 
were identified (the consensus sequences are listed below in 
forward and reverse orientations because said enhancer 

25 peptide sequences can be utilized either in forward or 
reverse orientation): "WXXWXXXI", "WXXWXXX", "WXXWXX", 
"WXXWX", "WXXW", "WXXXWXWX", "XXXWXWX", "XXWXWX", "XWXWX", 
"WXWX", "WXXXWXW", "WXXXWX", "WXXXW", "IXXXWXXW", "XXXWXXW", 
"XXWXXW", "XWXXW", "XWXWXXXW" , "XWXWXXX", "XWXWXX", "XWXWX", 
"XWXW", "WXWXXXW", or "XWXXXW", wherein X can be any amino 

30 acid, W represents tryptophan and I represents isoleucine. 
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Forward orientations of consensus amino acid sequences are 
shown in FIGS. 1 and 2. 

Typically, an enhancer peptide sequence will be about 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 amino acid residues 
5 in length, with about 4 to about 20 residues in length being 
preferred, about 4 to about 10 residues in length being more 
preferred, and about 6 to about 8 residues in length being 
most preferred. 

In a preferred embodiment of the invention, enhancer 
peptide sequences which may be used to enhance the 
10 pharmacokinetic properties of the resultant hybrid 

polypeptides comprise the specific enhancer peptide sequences 
depicted in FIGS. 2, 13, and Table 1, below. Among the most 
preferred enhancer peptide sequences are ones comprising the 
following amino sequence: "WQEWEQKI" and "WASLWEWF". 

By way of example and not by way of limitation, Table 1, 
15 below, lists amino acid sequences that represent preferred 
embodiments of the enhancer peptide sequences of the enhancer 
peptide sequences of the invention. It is to be understood 
that while the forward orientation of these sequences is 
depicted below, the reverse orientation of the sequences is 
also intended to fall within the scope of the present 
20 invention. For example, while the forward orientation of the 
enhancer peptide sequence "WMEWDREI" is depicted below, its 
reverse orientation, i.e. , "IERDWEMW" is also intended to be 
included. 

TABLE 1 

WMEWDREI 

25 WQEWERKV 

WQEWEQKV 

MTWMEWDREI 

NNMTWMEWDREI 

WQEWEQKVRYLEANI 

NNMTWQEWE ZKVRYLEANI 
30 WNWFI 
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WQEWDREISNYTSLI 

WQEWEREISAYTSLI 

WQEWDREI 

WQEWEI 

WNWF 

WQEW 

WQAW 

WQEWEQKI 

WASLWNWF 

WASLFNFF 

WDVFTNWL 

WASLWEWF 

EWASLWEWF 

WEWF 

EWEWF 

IEWEWF 

IEWEW 

EWEW 

WASLWEWF 

WAGLWEWF 

AKWASLWEWF 

AEWASLWEWF 

WASLWAWF 

AEWASLWAWF 

AKWASLWAWF 

WAGLWAWF 

AEWAGLWAWF 

WASLWAW 

AEWASLWAW 

WAGLWAW 

AEWAGLWAW 

DKWEWF 

IEWASLWEWF 

IKWASLWEWF 

DEWEWF 

GGWASLWNWF 

GGWNWF 
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In another preferred embodiment, particular enhancer 
peptide sequences of the invention comprise the enhancer 
peptide sequences depicted in FIGS. 2, 13 and Table 1 
exhibiting conservative amino acid substitutions at one, two 
5 or three positions, wherein said substitutions do not abolish 
the ability of the enhancer peptide sequence to enhance the 
pharmacokinetic properties of a hybrid polypeptide relative 
to its corresponding core polypeptide. 

Most preferably, such substitutions result in enhancer 
peptide sequences that fall within one of the enhancer 

10 peptide sequence consensus sequences. As such, generally, 
the substitutions are made at amino acid residues 
corresponding to the "X" positions depicted in the consensus 
amino acid sequences depicted above and in FIGS. 1 and 2. 
"Conservative substitutions" refer to substitutions with 
amino acid residues of similar charge, size and/ or 

15 hydrophobicity/hydrophilicity characteristics as the amino 
acid residue being substituted. Such amino acid 
characteristics are well known to those of skill in the art. 

The present invention further provides enhancer peptide 
sequences comprising amino acid sequences of FIGS. 1, 2, 13 
and Table 1 that are otherwise the same, but, that said 

20 enhancer peptide sequences comprise one or more amino acid 
additions (generally no greater than about 15 amino acid 
residues in length) , deletions (for example, amino- or 
terminal- truncations) or non-conservative substitutions 
which nevertheless do not abolish the resulting enhancer 
peptide's ability to increase the pharmacokinetic properties 

25 of core polypeptides to which they are linked relative to 
core polypeptides without such enhancer peptide sequences. 

Additions are generally no greater than about 15 amino 
acid residues and can include additions of about 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15 consecutive amino 
acid residues. Preferably the total number of amino acid 

30 residues added to the original enhancer peptide is no greater 
than about 15 amino acid residues, more preferably no greater 
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than about ten amino acid residues and most preferably no 
greater than about 5 amino acid residues. 

Deletions are preferably deletions of no greater than 
about 3 amino acid residues in total (either consecutive or 
non-consecutive residues) , more deletions preferably of 2 
5 amino acids, most preferably deletions of single amino acids 
residues. Generally, deletions will be of amino acid 
residues corresponding to the "X" residues of the enhancer 
peptide consensus sequences. 

Enhancer peptide sequences of the invention also 
comprise the particular enhancer peptide sequences depicted 

10 in FIGS. 2, 13 and Table 1 exhibiting one, two or three non- 
conservative amino acid substitutions, with two such 
substitutions being preferred and one such substitution being 
most preferred. "Non conservative" substitutions refer to 
substitutions with amino acid residues of dissimilar charge, 
size, and/or hydrophobic ity/ hydrophilicity characteristics 

15 from the amino acid residue being replaced. Such amino acid 
characteristics are well known to those of skill in the art. 

In addition, the amino acid substitutions need not be, 
and in certain embodiments preferably are not, restricted to 
the genetically encoded amino acids. Indeed, the peptides 
may contain genetically non-encoded amino acids. Thus, in 

20 addition to the naturally occurring genetically encoded amino 
acids, amino acid residues in the peptides may be substituted 
with naturally occurring non-encoded amino acids and 
synthetic amino acids. 

Certain commonly encountered amino acids which provide 
useful substitutions include, but are not limited to, 

25 0-alanine ((3-Ala) and other omega-amino acids such as 

3- aminopropionic acid, 2 , 3-diaminopropionic acid (Dpr) , 

4- aminobutyric acid and so forth; a-aminoisobutyric acid 
(Aib) ; e-aminohexanoic acid (Aha) ; 5-aminovaleric acid (Ava) ; 
N-methylglycine or sarcosine (MeGly) ; ornithine (Orn) ; 
citrulline (Cit) ; t-butylalanine (t-BuA) ; t-butylglycine 

30 (t-BuG) ; N-methylisoleucine (Melle) ; phenylglycine (Phg) ; 
cyclohexylalanine (Cha) ; norleucine (Nle) ; naphthylalanine 
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(Nal) ; 4-chlorophenylalanine (Phe(4-Cl) ) ; 
2 -fluor ©phenylalanine (Phe(2-F)); 3-f luorophenylalanine 
(Phe(3-F)); 4 -f luorophenylalanine (Phe(4-F)); penicillamine 
(Pen) ; 1 , 2 , 3 , 4-tetrahydroisoquinoline-3-carboxylic acid 
(Tic) ; 0-2-thienylalanine (Thi) ; methionine sulfoxide (MSO) ; 
5 homoarginine (hArg) ; N-acetyl lysine (AcLys) ; 2,4- 

diaminobutyric acid (Dbu) ; 2 , 3-diaminobutyric acid (Dab); 
p-aminophenylalanine (Phe(pNH 2 )); N-methyl valine (MeVal) ; 
homocysteine (hCys) , homophenylalanine (hPhe) and homoserine 
(hSer) ; hydroxyproline (Hyp) , homoproline (hPro) , N- 
methylated amino acids and peptoids (N-substituted glycines) . 
0 While in most instances, the amino acids of the peptide 

will be substituted with L-enantiomeric amino acids, the 
substitutions are not limited to L-enantiomeric amino acids. 
Thus, also included in the definition of "mutated" or 
"altered" forms are those situations where an L-amino acid is 
replaced with an identical D-amino acid ( e.g. , L-Arg - D-Arg) 
5 or with a D-amino acid of the same category or subcategory 
( e.g. . L-Arg - D-Lys) , and vice versa. 

It is to be understood that the present invention also 
contemplates peptide analogues wherein one or more amide 
linkage is optionally replaced with a linkage other than 
amide, preferably a substituted amide or an isostere of 

0 

amide. Thus, while the amino acid residues within peptides 
are generally described in terms of amino acids, and 
preferred embodiments of the invention are exemplified by way 
of peptides, one having skill in the art will recognize that 
in embodiments having non-amide linkages, the term "amino 
acid" or "residue" as used herein refers to other 

5 

bifunctional moieties bearing groups similar in structure to 
the side chains of the amino acids. In addition the amino 
acid residues may be blocked or unblocked. 

Additionally, one or more amide linkages can be replaced 
with peptidomimetic or amide mimetic moieties which do not 
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significantly interfere with the structure or activity of the 
peptides- Suitable amide mimetic moieties are described, for 
example, in Olson et al., 1993, J. Med. Chem. 36:3049. 

Enhancer peptide sequences can be used to enhance the 
pharmacokinetic properties of the core polypeptide as either 
5 N-terminal, C-terminal, or - and C-terminal additions. While 
it is preferable for the enhancer peptide sequences to be 
utilized in a pairwise fashion, that is, preferably hybrid 
polypeptides comprise an enhancer peptide sequence at both 
the amino- and car boxy-termini, hybrid polypeptides can also 
comprise a single enhancer peptide, said peptide present at 

10 either the amino- or carboxy- terminus of the hybrid 

polypeptide. Further, the enhancer peptides can be used in 
either forward or reverse orientation, or in any possible 
combination, linked to a core polypeptide. It is noted that 
any of the enhancer peptides can be introduced at either the 
N- terminus or the c-terminus of the core polypeptide. Still 

15 further, multiple enhancer peptide sequences can be 

introduced to the N-, C-, or - and C-terminal positions of 
the hybrid polypeptides. Multiple enhancer peptide sequences 
can be linked directly one to another via the same sorts of 
linkages as used to link an enhancer peptide sequence to the 
core polypeptide (see below). In addition, an intervening 

20 amino acid sequence of the same sort as described below can 
also be present between one or more of the multiple enhancer 
peptide sequences. Multiple enhancer peptide sequences will 
typically contain from 2 to about 10 individual enhancer 
peptide sequences (of the same or different amino acid 
sequence) , with about 2 to about 4 being preferred. 

25 it is understood that the core polypeptide is generally 

linked to the enhancer peptides via a peptide amide linkage, 
although linkages other than amide linkages can be utilized 
to join the enhancer peptide sequences to the core 
polypeptides. Such linkages are well known to those of skill 
in the art and include, for example, any carbon-carbon, ester 

30 or chemical bond that functions to link the enhancer peptide 
sequences of the invention to a core peptide. 
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Typically, an enhancer peptide sequence is linked 
directly to a core polypeptide. An enhancer peptide sequence 
can also be attached to an intervening amino acid sequence 
present between the enhancer peptide sequence and the core 
polypeptide. The intervening amino acid sequence can 
5 typically range in size from about 1 to about 50 amino acid 
residues in length , with about 1 to about 10 residues in 
length being preferred. The same sorts of linkages described 
for linking the enhancer peptide to the core polypeptide can 
be used to link the enhancer peptide to the intervening 
peptide . 

10 As discussed for enhancer peptide sequences, above, core 

and intervening amino acid sequences need not be restricted 
to the genetically encoded amino acids, but can comprise any 
of the amino acid and linkage modifications described above. 

The amino- and/ or carboxy-termini of the resulting 
hybrid polypeptide can comprise an amino group (-NH 2 ) or a 

15 carboxy (-COOH) group, respectively. Alternatively, the 

hybrid polypeptide amino-terminus may, for example, represent 
a hydrophobic group , including but not limited to 
carbobenzyl, dansyl, t-butoxycarbonyl , decanoyl, napthoyl or 
other carbohydrate group; an acetyl group; 9- 
f luorenylmethoxy-carbonyl (FMOC) group; or a modified, non- 

20 naturally occurring amino acid residue. Alternatively, the 
hybrid polypeptide carboxy-terminus can, for example, 
represent an amido group; a t-butoxycarbonyl group; or a 
modified non-naturally occurring amino acid residue. As a 
non-limiting example, the amino- and/or carboxy-termini of 
the resulting hybrid polypeptide can comprise any of the 

25 amino- and/ or car boxy- terminal modifications depicted in the 
peptides shown in FIG. 13 or Table 2, below. 

Typically, a hybrid polypeptide comprises an amino acid 
sequence that is a non-naturally occurring amino acid 
sequence. That is, typically, the amino acid sequence of a 
hybrid polypeptide, does not consist solely of the amino acid 

30 sequence of a fragment of an endogenous, naturally occurring 
polypeptide. In addition, a hybrid polypeptide is not 
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intended to consist solely of a full-length, naturally 
occurring polypeptide. 

Core polypeptides can comprise any polypeptide which may 
be introduced into a living system, for example, any 
polypeptide that can function as a pharmacologically useful 
5 polypeptide • Such core polypeptides can, for example, be 
useful for the treatment or prevention of disease, or for use 
in diagnostic or prognostic methods, including in vivo 
imaging methods. The lower size limit of a core polypeptide 
is typically about 4-6 amino acid residues. There is, 
theoretically, no core polypeptide upper size limit and, as 

10 such a core polypeptide can comprise any naturally occurring 
polypeptide or fragment thereof, or any modified or synthetic 
polypeptide. Typically, however, a core polypeptide ranges 
from about 4-6 amino acids to about 494-500 amino acids, with 
about 4 to about 94-100 amino acid residues being preferred 
and about 4 to about 34-40 amino acid residues being most 

15 preferred. 

Examples of possible core polypeptides, provided solely 
as example and not by way of limitation, include, but are not 
limited to, growth factors, cytokines , therapeutic 
polypeptides, hormones, e.g. , insulin, and peptide fragments 
of hormones, inhibitors or enhancers of cytokines, peptide 

20 growth and differentiation factors, inter leukins, chemokines, 
interferons, colony stimulating factors, angiogenic factors, 
receptor ligands, agonists, antagonists or inverse agonists, 
peptide targeting agents such as imaging agents or cytotoxic 
targeting agents, and extracellular matrix proteins such as 
collagen, laminin, fibronectin and integrin to name a few. 

25 In addition, possible core polypeptides may include viral or 
bacterial polypeptides that may function either directly or 
indirectly as immunogens or antigens, and thus may be useful 
in the treatment or prevention of pathological disease. 

Representative examples of hybrid polypeptides which 
comprise core polypeptides derived from viral protein 

30 sequences are shown in FIG. 13, wherein the core polypeptide 
sequences are shaded. Core polypeptides also include, but 
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are not limited to, the polypeptides disclosed in U.S. Patent 
No. 5,464,933, U.S. Patent No. 5,656,480 and WO 96/19495, 
each of which is incorporated herein by reference in its 
entirety. 

Core polypeptide sequences can further include, but are 
5 not limited to the polypeptide sequences depicted in Table 2, 
below. It is noted that the peptides listed in Table 2 
include hybrid polypeptides in addition to core polypeptides. 
The sequence of the hybrid polypeptides will be apparent, 
however, in light of the terminal enhancer peptide sequences 
present as part of the hybrid polypeptides. 
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TABLE 1 

T r Seq. 

No. Sequence ID No. 

1 GDCQLQARILAVBRYLKDQ 1 

2 NNLLRAIEAQQHLLQLTVW 2 

3 NEQBLLELDKWASLWNWF 3 

4 YTSLIHSLIEESQNQQEK 4 

5 AC-VWG1KQLQARILAVERYLKDQQLLGIWG-.NH2 5 

6 QHLLQLTVWGDCQLQARILAVERYLKDQ 6 

7 LRAIEAQQHLLQLTVWGIKQLQARJLAV 7 

8 VQQQNNLLARIEAQQHLLQLTVWGIKQL 8 

9 RQLLSGIVQQQNNLLRAIEAQQHLLQLT 9 

10 MTLTVQARQLLSGIVQQQNNLLRAIEAQ 10 

1 2 WSIJSNGVS\aTSKVLDIJK>mX>KQLL 1 1 

13 LLSTNKAWSI^GVS\aTSK\aDLKOT 12 
15 Ac-VIilLEGEVNKIKSALLSTNKAWSLSNG-NH2 13 

19 Ac-LI^TI^n^WSLSNGVSVLTSKVLDLKNY-Nffi 14 

20 AC-YTSLIHSL1EESQNQQEKNEQELLELDKWASLWNWF-NH2 15 

21 Ac-NNLLRAIEAQQHLLQLTVWGIKQLQAItfIA 16 

22 Ac-IEI£MKE>nCCNGTO 17 

23 Ac-IEI^SMKJ5NKCNGTDAKVKL^ 18 

24 Ac~ENK(^GTOAKVKIJKQELDKYK^^ 19 

25 Ac-DAKVEJJKQELDKYKNAVTELQLLMQST-NH2 20 

26 Ac-CNGTDAKVKIJKQEIJDKY^ 21 

27 Ac-SNIKENKCNGTDAKVKLIKQEI^ 22 

28 Ac-ASGVAVSKV1JILEGEVNKIK5AIXSTNK^ 23 

29 Ac-SGVA VSKN^HLBGEVbfKJKSALLSTNKA W G-NH2 24 

30 Ac-VIJHLEGEVNKIKSALLSTHK^ 25 

31 Ac-ARKXQRMKQLEDKVEELLSKN^ 26 

32 Ac-RAlKQLm)KVEELl^K>rmYLENEVARLKKLVGER-^ 27 

33 Ac-VQQQNNLIJiAIEAQQHlXQLTVWGIKQL-MI2 28 

34 Ac-LRAIEAQQHLLQLTVWGIKQLQARILAV-NH2 29 

35 AC-QHIXQLTVWGIKQLQARIIJVVERYLKDQ-NH2 * 30 

36 Ac-RQLLSGIVQQQNNLLRAIEAQQHLLQLT-NH2 3 1 

37 Ac-MTLWQARQLLSGIVQQQNNLLRAIEAQ-NH2 32 

38 Ac-AKQARSDIEEliCEA3RDTNKAVQSVQSS-NH2 33 

39 Ac-AAVALVEAKQARSDIEEXKEAIRDTNKAVQSVQSS-NH2 34 

40 Ac^AKQARSDIEKIXEAIRDTNKAVQSVQSSIG>nLIVA-^ 35 

41 Ac-GTIALGVATSAQITAAVALVEAKQARSD-NH2 36 

42 Ac-ATSAQITAAVALVEAKQARSDIEKLKEA-NH2 37 

43 Ac-AAVALVEAKQARSDIEKLKEAIRDTNKANH2 38 

44 Ac-DBKLKEAIRDTNKA VQS VQSSIGNLIVA-NH2 40 

45 A0-IRDTNKAVQSVQSSIGNLIVAIKSVQDY-NH2 41 

46 Ac-AVQSVQSSIGNL1VAIKSVQDYVNKEIV-NH2 42 

47 Ac-QARQLl^GWQQQ>n^LRAIEAQQHLLQLTVWGlKQIARlIA 43 

48 Ac-QARQLLSGIVQQQNNLLRAIEAQQHLLQ-NH2 44 

49 Ac-MTWMEMDREIN>TYTSLIGSLIE 45 

50 Ac-WMEWDREINNYTSLIGSIJEESQNQQEKNEQELLE-NH2 46 

51 Ac-INNYTSLIGSLEEESQNQQEKNEQELLE-NH2 47 

52 Ac-INNYTSLIGSLIEESQNQQEKNEQELLELDKWASL-NH2 48 

53 Ac-EWDREINNYTSLIGSLIEESQNQQEKNEQEGGC-NH2 49 

54 Ac-QSRTLLAGIVQQQQQLLDWKRQQELLR-NH2 50 

55 Ac-NNDTWQEWBRKVT>FLFJSNnALLEEA 51 
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T Seq. 

No. Sequence iDNo. 

56 Ac-WQEWERKVDFLEENTTALLEEAQIQQEK-NtI2 . ^ 

57 Ac-VDFLEENITALLEEAQIQQEKNMYELQK-NH2 53 

58 Ac-rTAIXEEAQI(^EKNMYELQKmSWDVF-NH2 54 

59 Ac-SSESFTLLEQWNNWKXQLA£QWLEQ 55 

60 AoDKWASLWNWF-NH2 56 

61 Ac-NEQELLELDKWASLWNWF-NH2 57 

62 Ac-EKNEQELLELDKWASLWNWF-NH2 58 

63 Ac-NQQEECNEQELLELDKWASLWNWF-NH2 59 

64 Ac-ESQNQQEKNBQELLELDKWASLWNWF-NH2 60 

65 Ac-LIHSLlEESQN(^EK2iEQEIXELJ)KWASLWNWF-NH2 61 

66 Ac-NDQKKLMSNNVQIVRQQSYSIMSI1KEE-NH2 62 

67 Ac-DEFDASISQVNEKINQSLAFIRKSDELL-NH2 63 

68 Ac-VSKGYSAIJ^TGWYTSVITIELSNIKEN--NH2 64 

69 Ac-WSI^NGVSVLTSKVLDLKNY1DKQLL.NH2 65 

70 Ac-VNKlKSALI^Th^VVSLSNGVSVLTSK-NH2 66 

71 Ac-PIINFYDPLVI¥SDEFDASISQVNEK^ 67 

72 Ac-NLVTAQLQFTYDTLRGYINRALAQIAEA-NH2 68 

73 Ac-LNQVDLTETLERYQQKLNTYALVSKDASYRS-NH2 69 

74 Ac-ELLVLKKAQLNRHSYLKD SDFLD AALD-NH2 70 

75 Ac-LAEAGEESVTEDTEREDTEEEREDEEE-NH2 7 1 

76 Ac-AIXAEAGEESVTEDTEREDTEEEREDEEEENEART-NH2 72 

77 Ac-ETERSVDLVAALIAEAGEESVTBDTEREDTEEERE-NH2 73 

78 A(>EESVTEDTEREDTEEEREDEEEENEART-NH2 74 

79 Ac-VDLVAALLAEAGEESVTEDTBREDTEEE-NH2 75 

80 Ac-NSETERSVDLVAALIAEAGEESVTE-NH2 76 

81 Ac-DISYAQLQFTYDV1JCDYINDAIJINIM^ 77 

82 Ac-SNWSKDEIMREYNSQKQHIR'ri^AJCVNON-NH2 78 

83 Biotiii-YTSLmSLffiESQNQQEK>ffiQELLELDKWASLWNWF~NH2 1076 

84 Dig-YTSLfflSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1076 

85 Biotin-N^LRAIEAQQHIJLQLT^ 16 

86 Dig-NNLLIUdEAQQHLLQLTV^^ 16 

87 Ac-VLHQLNIQLKQYI^TQERIXAGNRIAARQLLQIWKZ) 83 

88 Ac-LWHEQLLNTAQI^GLQLQIJNQAIA^ 84 

89 Ac-LLDNFESTWEQSKELWEQQHSIQNLHKSALQEYW-NH2 85 

90 Ac-LSH^LQISNNSDEWIJBAIJEIEHEKWKLTQWQSYEQF-NH2 86 

91 Ac-KIJEALEGKLEALEGKLEAI^KI^ALEGKLEALE 87 

92 Ac-EU*ALRGEtfJ*AIJlGEI^^ 88 

93 AC-ETXAKELEGEGTAEGEEALKGLLEKAAKLEGLELLK-NH2 89 

94 Ac-WEAAAREAAAREAAAREAAARA-NH2 90 

95 Ac-YTSLfflSUEESQNQQEKmQELLEIJ)KWASLWNAF-NH2 91 

96 Ac-YlSLmSIJ^QNQQEKNEQELLEIJ)KWASLANWF-NH2 92 

97 Ac-YTSLIHSLIEESQNQQEKNQQELLELDKWASLWNWF-NH2 93 

98 Ac-YTST.IHSLIEESQNQQEKNEQELLQLDKWASLWNWF-NH2 94 

99 Ac-YTSLfflSLIEESQNQQEKNQQELLQLDKWASLWNWF-NH2 95 

100 Ac-RMKQLEDKTVEELLSKXYH^ 96 

101 Ac-QQLLQLTVWGIKQLQARDJVVERYLKNQ-NH2 97 

102 AC-NEQELLELDKWASLWNWF-NH2 98 

103 Ac-YTSLIQSLIEESQN(^EKNEQELLEIJDKWASLWNWF-NH2 99 

104 Ac-lINFYDPLVFPSDEroASISQV^K^ 100 

105 Ac-INFYDPLVFPSDEFDASISQVNEKJNQSLAEIRKS-NH2 101 
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106 Ac-NFYDPLVITSDEFDASISQVNEKINQSIAITRKSD-N^ 102 

107 Ac-FYDPLVTTSDEFDASISQVNEKINQSLAFIRK^ 103 

108 Ac-YDPLVFPSDEFDASISQVNEK1NQSLAFIRKSDEL-NH2 104 

109 Ac-DPLVFPSDEFDASISQVNBKINQSLAFIRKSDELI^Nffi 105 

110 Ac-PLVFPSDEFDASISQVNEKINQ^ m 

1 1 1 Ac-LVFPSDEFDASISQVNEKINQSLAFIRKSDEIXHN-NH^ 107 

112 Ac-VFPSDEFDASISQVOTKINQSLAFIRKSDELLHNV-NH2 108 

113 Ac-FPSDEFDASISQA^NEKINQSIjyTRKSDELLHNVN-Nffi 109 

1 1 4 Ac-PSDEFDASISQA^mQSIAFIRKSDELIJINVNA-N^ 1 1 o 

1 1 5 Ac-SDEFD ASISQVNEKINQSIAFIRKSDELLHNVNAG-NH2 1 1 1 

1 1 6 Ac-DEFDASISQVNEKINQSLAFIRKSDELLHNVNAGK-NH2 1 12 

117 Ac-EFDASISQVNEKINQSIAFIRKSDELIilNVNAGKS-NI€2 113 

118 Ac-roASISQVNEKINQSIAFIRKSDEIXHNVNAGKST 1 14 

119 Ac-DASISQVNEKmQSIAITRKSDELUiNVNA 115 

120 Ao-ASGVAVSKVLHLEGEVNKIKSA^ 116 

121 A(>SGVAVSKVUILEGEVNKIK^ 117 

122 Ac-GVAVSKVLHLEGEVNKIKSALI^TNKAWSI^NGV-NH2 118 

123 Ac-VAVSKVUn^GEVNKJKSALLST^ 119 

124 Ac-AVSKVLHLEGEVNKIKSAJXSTNKAWSIJ^GVS 120 

125 Ac-VSKVUfflLEGEVNKIKSALI^ 1 2 1 

126 Ac-SKVIJILEGEVNKIKSALLSTNKAWSLSNGV^ 122 

127 Ac-K\OJfflLEGEVNKIKSAIXS^^ 123 

128 Ac-VLHLEGEVNKIKSALLSTMKA 124 

129 Ac-IJILEGEVNKJKSATXSTNKAW 125 

130 Ac-HIJ5GEVNKIKSAIXSTNKAWS 126 

131 A(>I^GEVNKIKSAIXSTh^WSLSNGVSVLTSK\^D-^ 127 

132 Ac-EGBVNKIKSAIXSTNKAWSLSN^ 128 

133 Ac^rEVNKJKSALLSTNKAW U g 

134 Ac-EVNKIKSALLSTb^WSL^^^ 130 

135 AcAWKKSALLSTN^ 131 

136 Ac-NKIKSALLSTNKAWSIi^GVSVLra 132 

137 Ac-KIKSALLSTNKAVVSLSNGVSVLTC I33 

138 Ac-lKSAIXSTNKAWSI^GVSVLTSKVIX)IXNYro 134 

139 Ac-KSALLSTNKAWSLSNGVSVLTSKVlJDLK2^rra 135 

140 Ac-SALLSThnCAWSLSNGVSVLTSK\T^ 136 

141 Ac-ALLSTNKAWSLSNGVSVLTSK^ 137 

142 Ac-YTSVITffil^NIK^NK^ 138 

143 Ac-TSVITIELSNKENKC^GTDAKVK1.K I39 

144 Ac-SVITffil^NIKENKCNGTDAKVKLK^ 140 

145 Ac-VlTTEIi3NnCENKCNGTO^ 141 

146 Ac~ITIELSNIKENKCN GTD AKVKLDCQELDKYKNA VT-NH2 142 

147 Ac-TIEIi5NIKENKCWGTDA^ 143 

148 Ac-IEI^NTBCENKCNGTDAKVKLIKQEIJDKYKN 144 

149 Ac-ELSNDCENKCN GTD AK VKLIKQELDK YKNA VTELQ-NH2 145 

150 Ac-LSNKENKCNGII>AKVKLIKQEIJ)KYKNAV^ 146 

151 Ac-SNIKENKCNGTDAKVKLIKQEL^ 147 

152 Ac-NIKENKCNGTD AK V1CL 1JK.QELDKYKNAVTEIXJLLM-NH2 148 

153 Ac-IK^NKCKGTDAKVKLrKQELDKYKKAVTELQLm I49 

154 Ac-KENKCNGTDAK\nKXDCQELDKYKNAVTELQl^ 150 

155 Ac>-ENKCNGTDAKVKLIKQELDKYKNAVTELQLLMQST-NH2 151 
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Sequence 


Seq. 
ID No. 


156 


Ac-LLDNFESTWEQSKELWELQ^^ 


152 


157 


Ac-ALGVATSAQITAAVALVEAKQARSDIEKIJaSAIRD-Nm 


153 


158 


Ac-LGVATSAQITAAVALVEAKQARSDIEKIJCEAIRDT-NH2 


154 


159 


Ac-GVATSAQITAAVALVEAKQARSDIEKLKEAIRDTN-NH2 


155 


160 


A(^VATSAQITAAVALVEAKQARSDIEKLKEAIRDTNK->^ 


156 


161 


Ac-ATSAQITAAVALVEAKQARSDIEKLKEAIRDTNKA-Nm 


157 


162 


Ac-TSAQITAAVALVEAKQAR^ 


158 


163 


Ac-SAQITAAVALVEAKQARSDIEKLKEAIRDTNKAVQ-NH2 


159 


164 


Ac-AQITAAVALVEAKQARSDIEKI^EA1RDTNKAVQS-NH2 


160 


165 


Ac-QITAAVALVEAKQARSDIEKIJCEAIRDTNKAVQSV-NH2 


161 


166 


Ac-ITAAVALVEAICQARSD1EK^^ 


162 


167 


Ac-TAAVALVEAKQARSDIEKIJ&EAIRDTNKAV<^VQS-NH2 


163 


168 


Ac-AAVALVEAKQARSDIEKIJKEA1RDTNKAVQSVQSS-Nm 


164 


169 


Ac-AVALVEAKQARSDIEK1JCEAIRDTNKAVQSVQSSI-NH2 


165 


170 


Ac-VALVEAKQARSDIEKIJCBAIRDTNKAVQSVQSSIG-NH^ 


166 


171 


Ac-ALVEAKQAMDIEKIJCEAIRDTNKAVQSVQSSIGN-NH2 


167 


172 


Ac^LVEAKQAI^DffiKI,KFJVIRDTNKA 


168 


173 


Ac-VEAKQARSDIEKLKEAIRDTNKAVQSVQSSIGNU-Nm 


169 


174 


Ac-EAKQARSDIEKLKEAIRDTNKAVQSVQSSIGNLIV-NH2 


170 


175 


A(>-KQARSDIEKIJCEAIRDTNKAVQSVQSSIGNLIVAI-OT 


171 


176 


A(>QARSDIEKIJCEAIRDTNKAVQSVQSSIGNIJ^ 


172 


177 


Ac>ARSDreKXKEAIRDTNKAVQSVQSSIGNLIVAIKS-NH2 


174 


178 


Ac-RSDIEKIJCEAIRDTNKAVQSVQ 


175 


179 


Ac-SDIEKLKEAIRDTNKAVQSVQSSIGNLIV 


176 


180 


Ac-DmKXKJEAIRDTNKAVQSVQSSlGNIJVAIKSVQD-NH2 


177 


181 


Ac-EEK1JKJBAIRDTNKAVQSVQSSIGNI^ 


178 


182 


A(>EKLKJBAIRDTNKAVQSVQSSIGNLIVAIKSVQDYV- 


179 


183 


A<>KXMAIRDTNKAVQSVQSSIGN^ 


180 


184 


Ac-UUsAIRDTNKAVQSVQSSIGNLrV^ 


181 


185 


Ac-KJLUWTOKAVQSVQSSIGNLW^ 


182 


186 


Ac-EAnU)TNKAVQSVQSSIG^ 


183 


187 


Ac-AIRDTNKAVQSVQSSIGKLJ^^ 


184 


188 


Ac-nuyiTCKAVQSVQSSIGNLT^^ 


185 


189 


Ac-YTPNDrTLNNSVALDProiSIELNKAKSDLjEESKE-NH2 


186 


190 


Ac-TPNDITL^SVALDProiSIELNKAKSDLEESraW-NH2 


187 


191 


Ac-PNDITL>TNSVAIJ)ProiSffi^ 


188 


192 


Ac-hTOITLNNSVAIJ)PmiSffiLNKAKSDLEESKEWm-NH2 


189 


193 


Ac-DriXNNSVALDProiSmLNKAKSDLEESKEWIRR-h^ 


190 


194 


Ac-riXM^SVALDPmiSIELNKAKSDLEESKEWlRI^Nm 


191 


195 


Ac-TLNNSVAU)PIDISIELNKAKSDIJEESKJEWIR^ 


192 


196 


Ac-LNNSVAIJDPIDISIELNKAKSDLEESKEWIRRSNQ-NH 


193 


197 


Ac-NNSVAlJDPIDISIELNKAKSDLEESKEWniRSNQK- 


194 


198 


Ac-NSVALDPIDISIELNKAKSDLEESKEWIRRSNQKL-NH2 


195 


200 


Ac^VALDProiSIEimAK5DLEESKEWIRJECSNQKLD-NH2 


197 


201 


Ac-VAIJDPIDISIELNKAKSDLEESKEWIRRSNQKLDS-NH2 


198 


202 


Ac-ALDPmiSreLNKAKSDLEESKEWTRRSNQKLDSI-.NH2 


199 


203 


Ac-LDPmiSffiLNKAKSDl^ESKEWIRRSNQKLDSIG-NH2 


200 


204 


Ac-DPH)ISIELNKAKSDLEESKEWIRRSNQKLDSIGN-NH2 


201 


205 


Ac-PIDISIELNKAKSDLEESKEWIRRSNQKIJDS 


202 


206 


Ac-IDISIELNKAKSDLEESKirttr^^ 


203 
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207 Ac-DISffiLNKAKSDOiESKEW ~ 204 

208 Ac-ISIELNKAKSDLEESKEWIRRSNQKLDSIGNWHQS-Nffi 205 

209 Ac-SmLNKAKSDI^ESKEWIRJRSNQKLDSIGNWHQSS-NH2 206 

210 AC-IELNKAKSDLEESKEWIRRSNQKLDSIGNWHQSST-NH2 207 

211 Ac^EU>TKAKSDLEESKEWlRRSNQKLDSIGNWHQSSTT-NH 208 

212 Ac-ELRALRGELRAmGEIJlALRGEIJR^ 209 

213 Ac-YTSLIHSLIEESQNQQQKNEQELLELDKWASLWNWF-NH2 210 

214 Ac-YTSLIHSL1EESQNQQEKNEQELLBLNKWASLWNWF-NH2 2 1 1 

215 Ac-YTSLMSIJEQSQNQQEKINEQEIXELDKWASLWNWF-N^ 212 

216 Ac-YTSLIHSLIQESQNQQEK^QELLEIX)KWASLWNWF-NH2 213 

217 Ac-YTSLIHSLIQQSQNQQQKNQQQLLQLNKWASLWNWF-NH2 214 

218 Ac-EQELLELDKWASLWNWF-NH2 215 

219 Ac-QELLELDKWASLWNWF-NH2 216 

220 Ac-EIXELDKWASLWNWF-NH2 217 

221 AC-LELDKWASLWNWF-NH2 218 

222 Ac-ELDKWASLWNWF-NH2 219 

226 Ac-WASLWNWF-NH2 223 

227 Ac-ASLWNWF-NH2 224 

229 Ac-YTSUHSIJEESQNQQEKh^ 226 

230 Ac-YTSUHSLffiESQNQQEKKEQQIJLElJ)KWASLWNWF-Nffi 227 

231 Ac-YTSLIQSLIEESQNQQEKN(^EII^DKWASLWNWF-NFI2 228 
234 Ac-EAAAREAAAREAAARLELDKWASLW>TW 23 1 

236 Ac-PSLRDPISAEISIQALSYALGGD1NKVLEKLGYSG-NH2 233 

237 Ac-S1^DP1SAEISIQALSYALGGDINKVLEJKXGYSGG-NH2 234 

238 Ac-LRDPISAEISIQALSYALGGDINKVLEKLGYSGGD-NH2 235 

239 Ac-RDPISAEISIQALSYAIX}GDINK^nLEKLGYSCKjDL-NIl2 236 

240 Ac-DPISAEISIQAI^YALGGDINKVLEKLGYSGGDLL-NH2 237 

241 Ac-PISAEISIQAI^YALGGDINKVI^KLGYSGGDLLG-NH2 238 

242 Ac-ISAEISIQAI^YALGGDINKVI£KLGYSGGDLLGI-NH2 239 

243 Ao-SAEISlQAI^YALGGDINKVLEKLGYSGGDLLGIL-NH2 240 

244 Ac-AEISIQAI£YAIX}GDI^ 241 

245 Ac-EISIQALSY ALGGDINKVLEKLGYSGGDLLGILES-NH2 242 

246 A(>ISIQALSYALGGD1NKVLEKLGYSGGDIXGILESR-NH2 243 

247 AC-SIQALSYALGGDINKV1.EKLGYSGGDIXGILESRG-NH2 244 

248 Ac-IQAI^YALGGDINKVIJEKX^ 245 

249 Ac^QAI^YALGGDINKVLEKLGYSGGDIJLGILESRGIK-NH2 246 

250 Ac-AI^YAIXK3DD^VLEKLGYSGGDLLGILESRGIKA-NH2 247 

251 Ac-I^TYALGGDINKVLEKLGY^GG 248 

252 Ac>PDAVYXHRIDLGPPTSLERLDVGTNn^GKAIAK^ 249 

253 Ac-DAVYIJEiRn)LGPPISLERLDVGTNIX}NAIAKLEDA-h^ 250 

254 Ac-AVYLHRIDUJPPrSLERLDVGT^GNAIAKLEDAK-Nm 251 

255 Ac-WLHRIDLGPPISLERLDYGTNLGNALAiCLEDAKE-Nffi 252 

256 Ac-YLHRIDIXjPPISLERIJDVGTNLGN^ 253 

257 Ac-IJHRTOLGPPISLERLDVGT^GNAIAKLEDAKELI^ 254 

258 Ac-HRTOLGPPISLERLDVGTNLGNAIAKLEDAKELLE-NH2 255 

259 Ac-RIDLGPPISLERIJDVGTNLGNAIAKLEDAKELLES-NII2 256 

260 Ac-IDLGPPISLE^DVGimGNAlAKIJE^^ 257 

261 Ac-DIX5PPISLERLDVGTM.GNALAiXEDAKELLESSD-NH2 258 

262 Ac-LGPPISLERIJD VGT^GNAIAKLEDAKELLES SDQ-NH2 259 

263 Ac-GPPISLERLDVGTNLGNAIAKLEDAKELLESSDQI-NH2 260 
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ZOI 


A rs "DT>TOT t?Tl T TW/^TXTT /"'XT ATA irr T?T\ A irnr t nnnrNrvrr \ttti 

AO-.Fr VO 1 Nl^ON A1AKX.EDAKELLESSDQII^MI2 


261 


ZOD 


A r% DTCT T7T>T T""\A Tf~"~T r KTT /""'XT ATA T7~T 1 .' 1 \ a r/mr T r<nnrvr>Tr t» xttt/i 

Ac-Jrl^JLKRl.D VuTN QILR-NH2 


262 


ZOO 


A #% TOT T7TJ T nXfOTKTT /*^XT ATA VT 1TT\ A trm T r^nrrrmvn <-» -hrvm 


263 


ZO/ 


Ac^LnRLDVGTNLG 


264 


ZOO 


A — T TTT\T T"\^ r/ltlVTT n\f ATA Y^T Ills A ■ >■ ▼ thiwtn ^-v tt ■»-» - 


265 


zoy 


A — T7H / r 11 T4 fTV T/~\T7" T T\flT \ttta 

Ac-EWIRRSNQKLDSI-NH2 


266 


Z/U 


A a T T3T AV1U' A C1T A VT A T7 V TTT1 

Ac-IJiLDKWASLANAF-NH2 


267 


Z/l 


A _ T T3T T\T^"\1 J A C*T T7X 1 1 'P XTTT1 

Ac-LELDKWASLFNFF-NH2 


268 


III. 


AC-LELDKWASLANWF-NH2 


269 


Z/J 


A _ T T?T TAT7TI T A flT "11 PWT A T"" "VTTTO 

Ac-LBLDK W ASL WNAF -NH2 


270 


Z/4 


A n TJT /"'XTT rXTXTOTPXT A T T\TT"T nrifXTOT/T T^TTT r\T1 rrrv rrvvrvi a \ttta 

Ac-EIAjIWNNSISInIA^ 


271 


Z/J 


A m T T I3T /""'XTT/XTXTOTC1XT A T r\TTT T7 ¥"? OX TCTT7 T r\T7"l rv TT TtrT me*mr% \ttta 

Ac-1 ELGN VNNSISNAJ^DKLEKN 


282 


T7/C 
Z/O 


Ac-STELGNV>WS1^ALD^ 


273 


277 


Ac-ISTELGNVNNSISNAUDKI.EESNSr^ 


274 


Ann 

278 


A(>DISTELG>TyNNSISNALD^ 


275 


279 


Ac-U)ISTELGNVNNSISNALDKLE1^ 


276 


280 


Ac-lvnJ)ISTELGKVlWSISNAIJ)KLE 


277 


281 


Ac-G1^DISTELG1WNNSISNALDKLEESNSK^ 


278 


282 • 


A^TGNUDISTELGl^^ 


279 


283 


Ac-VTGNIJDISTELGNVNNSISNALDK^ 


280 


284 


Ac-IVTG>nJDISTELGl^rViWSlSN 


281 


285 


A(^VTVTGN1J)LSTEIJjNVN^ 


282 


zoo 


Ac-QVTVTGNIX>ISTl^GI>rvn^ 


283 


287 


Ac-SQVlVTGlvnj>ISTELGlSrVlW 


284 


288 


Ac-DSQVIVTGN1^1aSTELGNVa^ 


285 


289 


Ac-LDSQVlA^GI^njDISTE^ 


286 


290 


Ac-II^SQVlAnrGNIl)JC?rELGhrV 


287 


291 


Ac-SJLDSQVTVTGl^DISTELGl^^ 


288 


292 


Ac-ISIII)SQVTVTGNLDI^ 


289 


293 


Ac-NISIIJ)SQVIVTGl^nj)ISTELGlWl^ 


290 


294 


AC-KN1S11J3SQVIVTGN1JD 


291 


one 
ZiO 


Ac-QKJSriSlLDSQVTVTGNI^ 


292 


29o 


Ac-YQKhuSlIJDSQVIVTGNLDISTEI^ 


293 


297 


Ac-TYQIxMSiIJ)SQVIVTGNI^ 


294 


298 


Ac-ATVQKMSIUDSQVlVrGl^Dl^^re 


295 


299 


Ac-DATYQKMSlLDSQVlVrGlSOLDISTaGN^^ 


296 


300 


Ac-FDATYQKMSTIJDSQVIVTG^rLDISTELG 


297 


301 


Ac-EFT)ATYQl<MSIIJDSQVlVrGlvnJD 


298 


302 


Ac-GEFI)ATYQKMSIIJ)SQVlVrGl^ 


299 


303 


Ac-SGEFDATYQKMSILDSQVWTGNIJDISTELGNW 


300 




Ac-LSGlih UATYQKOTS1XDS QVTVTGNLD 


301 


JUj 


Ac-KJ^uEr DA IT QKMSUJJSQVlvrGN^ 


302 


on/; 
JUO 


Ac-LJKl^GEroATYQKmSILDSQ 


303 


30/ 


Ac-TLlxLSGEroATYQKMSlLDSQVIVrG^DISTE^ 


304 




A /» TTT DT C/Tl W Li 11 A T r \Z/~W"\ TT O TT r\0 Al m rrr«vn tmott xttm 

AC-1 1 J-JU^Unri/A I r i^IvINIoILIJdv^ VI V 1 GNLD1S1 E-NH2 


305 


309 


A<><jlTUO.SGEFDATYQKWSlIi)SQ^^ 


306 


310 


Ac-TATIEAVHEVTDGI^QIAVAVGKMQQFVW 


307 


311 


Ac-lTATffiAVHEVTlX^LSQI^VAVGKMQQFVl^ 


308 


312 


Ac-SITATIEAVHEVTDGI^QLAVAVGlvMQQF^^ 


309 


314 


Ac-KESITATIEAVHEVTO^^ 


310 
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Ac-lJUiSlTATffiAVHEVTDGLSQIAV 


311 


Mo 


Ac-KiJfUSSlTATIEAVHE\rro 


312 


317 


Ac-IJRIJ^SITATIEAVHEVTDGLSQLAVAVGKMQQF^ 


313 


318 


Ac-ILRIiCESITATIEAVHEVn^ 


314 


319 


Ac-MLRIJKESITATIEAVHEVTDGI^QIAVAVGKM 


315 


320 


Ac-AMLRIJCESITATIEAVHEVTDGLSQLAVAVGKMQ^ 


316 


321 


Ac-AANnJEUJKESrTATIEAVHEVTO 


317 


322 


Ac-HKODDECMNSVKNGTYDYPK^ 


318 


323 


Ac-KCDDECMN S VKNGTYD YPKYEEESKLNRNE1XGVK-NH2 


319 


324 


Ac-CDDECMNSVKNGTYDYPKYEEES^ 


320 


325 


Ac-DDECMNSVKNGTYDYPKYEEESKLNIU^ 


321 


326 


Ac-DECMNSVKNGTYDYPKYEEESK^^ 


322 


327 


Ac-ECMNSVKNGTYDYPKYI3&SKL^ 


323 


328 


Ac>CftWSVKNGTYDYPKYEEESKLNRN^ 


324 


329 


Ac-MNSVKNGTYDYPKYEEESKLNRNEKGVKI^SMGV-NH2 


325 


330 


Ac-NSVTCNGTYDYPKYEEESKD^RNEIKGVKLSSM 


326 


331 


Ac-SVKNGTYDYPKYEEESKLN^^ 


327 


332 


Ac-VKNGTYDYPKYEEESKDSIRNEIKGVKI^ 


328 


333 


Ac-KNGTYT) YPKYEEESKLNRNEIKGVKLS SMG VYQIL-NH2 


329 


334 


Ac-AFIRKSDELLHNV-NH2 


330 


335 


Ac-VVI^GAAIJ3VATAAQITAGIALHQ 


331 


336 


Ac-VIAGAALGVATAAQITAGIALHQSMLNSQAIDNLR-Nm 


332 


337 


Ac-l^GAALG VATAAQITAGIALHQSMLNS Q AIDNLRA-NH2 


333 


338 


Ac-AGAALGVATAAQITAGIALHQSMLNSQAIDNLRAS-NH2 


334 


339 


Ac-GAAIijVATAAQITAGIAl^QSMLNSQAIDhnJlASL-NH2 


335 


340 


AC-AALGVATAAQITAG1ALHQSMLNSQAIDNLRASLE-NH2 


336 


341 


Ac-AIX}VATAAQn , AGIAUIQSMLNSQAn)NIJiASLET-NH2 


337 


342 


Ac-LGVATAAQITAGL\LHQSMLNSQAIDNLRASLETT-NH2 


338 


343 


Ac-GVATAAQITAGIALHQSMLNSQAIDNIJ^IJBTTN-M^ 


339 


344 


AcA/ATAAQITAGIALHQSMI^ 


340 


345 


Ac-ATAAQITAGIALHQSMLNSQAIDN^^ 


341 


346 


Ac-TAAQn'AGIAIJJQSMI^SQAIDNLRASLETTNQAJ-Nl^ 


342 


347 


Ac-AAQITAGIAl^QSMI^SQAIDNU^^ 


343 


348 


Ac-AQlTAGIALHQSMLNSQAmNLRASI^TTNQAIEA-NH2 


344 


349 


Ac-QlTAGIAmQSMLNSQATO^ 


345 


350 


Ac^TAGlALHQSMLNSQAJDNUlASi^^ 


346 


351 


Ac-TAGIAIJHQSMLNSQAID>n-RASI£TTNQAIEAIR^ 


347 


352 


Ac>AGlALHQSMLNSQAIDNLRASI^TTNQAIEAJRQA-NH2 


348 


353 


Ac-GIAIJHQSMLNSQAIDNLRASLETTNQAIEAIRQAG--NH2 


349 


354 


Ac-IAl^QSMLNSQAiDNLRASLETTNQAJEAlIlQAGQ-^^ 


350 


355 


Ac-ALHQSMLNSQAID^RASLFITO 


351 


356 


Ac-IJIQSMLNSQAlBhttJtA.SI^TTNQAJEAIRQAGQEM 


352 


357 


AC-HQSMLNSQAJDNLRASLETTOQAIEAIRQAGQEMI--NH2 


353 


358 


Ac-QSMLNSQAIDNLRASLETTNQAIEAIRQAGQEMII^ 


354 


359 


Ac-SMIJ4SQAJDNIJ£ASLETTN^ 


355 


360 


Ac^MLNSQAIDNOASLETIWQAIEAI^^ 


356 


361 


Ac-LNSOAID^RASLETTNOAIEAIROAGOEMILAV 


J3 / 


362 


Ac-NSQAIDNIJO\SLETTNQ 


358 


363 


Ac-SQAID>nJlASLETTNQAIEAniQAGQEMIIA 


359 


364 


Ac-QATOlvnjUVSLEITNQAIEAmQAGQENIII^ 
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365 AC-AIDNLRASLETTNQAIEAIRQAGQEMILAVQGVQD-NH2 361 

366 Ac-IDNIilA.SI^TTNQAIEAIRQAGQEMILAVQGVQDY-NH2 362 

367 A(>DNLRASLBTTNQAIEAIRQAGQE^^I^VQGVQDYI-NH2 363 

368 Ac-NLRASLETTNQAffiAIRQAGQEMILAVQGVQDYIN-NH2 364 

369 Ac-IJ^SLETTNQAIEAIRQAGQEMIIAVQGVQDYINN-NH2 365 

370 Ac-RASLETTNQAJEAIRQAGQEMniAV(^VQDYINNE 366 

371 Ac-YTSVrrffil^MKJEmUNGTO 367 

372 Ac-TSVmEI£NIKEN^ 368 

373 Ac-SVITOLShnKENKUNGTDAVKXIKQELDKYKNA 369 

374 Ac-SNIKENKUNGTDAKVKLIKQELDKYKNAVTELQLI^NH2 370 

375 Ac-KENKUNGTDAKVK^ 371 

376 AC-CLELDKWASLWNWFO-NH2 372 

377 Ac-CLELDKWASLANWFC-NH2 373 

378 Ac-CLELDKWASLFNFFONH2 374 

379 Ac-YTSLfflSLIEESQNQQEKNEQELLELDKWASIJT>JFF-NH2 375 

381 Ac-RMKQLEDKVEELLSKNYH^ 376 

382 Ac-KVEELI£K2TOILENEL^^ 377 

383 Ac-RMKQLEDKVEEIXSKLEWIRRSNQKLDSI-NH2 378 

384 Ac-RMKQLEDKVEEIXSKLAFIRKSDEIXHNV-NH2 379 

385 Ac-ELEALRGELRAIJIGELELDKWASLWNWF-NH2 380 

386 A(>LDPIDISIELNKAKSDIXESKEWIRRSNQKII)SI-NH2 381 

387 Ac-CNEQLSDSFPVEFFQV-NH2 382 

388 Ac-MAEDDPYLGRPEQMFHLDPSL~NH2 383 

389 Ac-EDFSSIADMDFSALLSQISS-NH2 384 

390 Ac-TWQEWERKVDFLEEIOTALLEEAQIQQEKNMYELQ-Nm 385 

391 Ac-WQEWERKVDFLEENnAIXEEA 386 

392 Ac-QEWERKWFLEENITALLEEAQIQQEKNMYELQKL-NH2 387 

393 A(>-EWERKVDFLEENITALIXEAQIQQEKNMYELQKLN-NTO 388 

394 Ac-WERKVDFLEENTTALLEEAQIQQEKNMYELQKLNS-NH2 389 

395 Ac-ERKVDFLEEMTALLEEAQIQQEKNNTm.QKLNSW-NH2 390 

396 Ac>RKVDH.EENITAIXEEAQIQQEKNMYELQKLNSWD>NH2 391 

397 A(>KVDFLEEMTALLEEAQI(^EKmiYELQKLNSWDV-NH2 392 

398 Ac-VDFLEENn , ALLEEAQIQQEKNMYELQKLNSWDVF-NH2 393 

399 Ac-DFLEEhnTALLEEAQIQQEKNMYELQKmSWDWG-Nm 394 

400 Ac-FLEENITALLEBAQIQQEK>IMYELQKLNSWDVFGN-NH2 395 

401 Ac-LEENITALLEEAQIQQEKNMYELQKLNSWDVFGNW-NH2 396 

402 Ac-LEENITA1XEEAQIQQEKNMYELQKLNSWDWGNWF-NH2 397 

403 Ac-NEQSEEKENELYWAKEQLIJ)LIJ 7 NIFNQWGAWIMQ-NH2 398 

405 Ac-Q<^LU)VVKRQQEIlJa.TVWGTKNLQm 400 

406 Ac-QQIXDVVKXQQELLRLTVWGTKNLQTRVTAIEKY^ 401 

407 Ac-QQLLD WKKQQELLRLTVWGPKNT .QTRVTAIEKYLKDQ-NH2 402 

408 Ac-DERKQDKVLWQQTGTLQLTLIQLEKTAKLQWVRLNRY-NH2 403 

409 Ac-QQQLLDVVKRQQELLRLTVWGTKNLQTRVTAIEKY-Nffi 404 

410 Ac-QQLLD WKRQ QELLRLTVAVGTKNLQTRVTAIEKYL-NH2 405 

411 Ac-QLLD VVKRQQEIXRLTVWGTK^QTR VTAIEKYIX-N^ 406 

412 Ac-LIJ3VVKJIQQELLIU^TVWGTFCW,QTR 407 

413 Ac-LDVVKRQQELIJtf,TVWGT^ 408 . 

414 Ac-DVVKRQQELIJU,TVWGTKNLQTRVTA1E 409 

4 1 5 Ac-VVKR(^ELUU.TVlVGJlCNLQ'ITlV r r 4 1 0 

416 Ac-VKRQQEIXRLWWGTO 41 1 
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417 


Ac-KRQQEIXRLTWGTKN^ 


412 


418 


Ac-RQQEIJJ^TVWGTKNLQTRVT^ 


413 


419 


Ac^QQELLRLTWGTKNL^ 


414 


420 


Ac-QEDJU.TVWGTKNLQTRVTAIEKYLKD QAQLNA WG-NH2 


415 


421 


Ac-ELLRLT\AVGTKNLQTRVTAII^ 


416 


422 


Ac-l^HXRAIEAQQHIXQLTVW 


417 


423 


Ac-SELEIKRYKMlVASRKaRAKI^QLLQHYREV 


418 


424 


Ac-ELBIKRYKMIVASRKCRA]^^ 


419 


425 


Ac-LEIKIlYKmVASRKCRAKI^QLLQHYREVAAAKSS-NH2 


420 


426 


Ac-EIKRYKNRVASRKCRAKFKQLLQHYREVAAAKSSE-NH2 


421 


427 


Ac-IKRYK>[RVASRKCRAKFKQIX 


422 


428 


Ac-KRYKMfcVASRKORAKFKQI^ 


423 


429 


A<>.RYKNRVASRKCRAKFKQLLQHYREVAAAKSSENDR.Nm 


424 


430 


Ac-YKmVASRKCRAKFKQLLQHYREVAAAKSSENDRL-NH2 


425 


431 


Ac-KNRVASRKCRABCFKQLLQHYREVAAAJ^SENDRIJt- 


426 


432 


Ac-NRVASRKCRAKFKQLL^^ 


427 


433 


Ac-RVASRKCRAKJ^QLLQHYREVAAAKSSE>TORLRLr^b^ 


428 


434 


A(>VASRKCRAKFKQLLQHYREVAAAKSSENDRLRLLL->^ 


429 


435 


Ac-ASRKCRAKFKQLLQHYREVAAAK^ 


430 


436 


Ac-SRKCRAKJKQIXQHYREVAAAKSSBNDRI^I1X^ 


431 


437 


Ac-RKCRAK^QLLQHYREVAAAKS^ 


432 


438 


Ac-KCRAKFKQLLQHYREVAAAKSSEND 


433 


439 


Ao-CRAKI^QLLQHYREVAAAKSSBNDRLRLIJXQMCT 


434 


440 


Ac-RAKITCQIXQHYREVAAAKSSEND 


435 


441 


Ac-AKI^QLLQHYREVAAAKSSENDRLRLLLKQMCPSI^NH2 


436 


442 


Ac-KFKQIXQHYREVAAAKSSENDRIJ^^ 


437 


443 


Ac-I^QLLQHYREVAAAKSSENDRIJRLL1JCQMCPSIJ)V-NH2 


438 


444 


Ac-KQIXQHYREVAAAKSSE1^RLRLLIJCQMCPS1J)VD-NH2 


439 


445 


Ac^LIXJHYREVAAAKSSENDRIJU.LLKQMCT 


440 


446 


Ac-LLQHYREVAAAKSSENDRLRLLLKQMCPSLDVDSI-NH2 


441 


447 


Ac-LQHYREVAAAKSSENDRLRLLLKQMCPSLDVDSn-NH2 


442 


448 


Ac-QHYREVAAAKSSENDRIJILIXKQMCT 


443 


449 


Ac-HYREVAAAJK^SENDRliOXIXQMCPSLDVDSIIPR-Nm 


444 


450 


Ac^YREVAAAKSSENDRLJRlXIXQM 


445 


451 


Ac-REVAAAKSSENDRLRLLLKQMC3 > SLDVDSIIPRTP-NH2 


446 


452 


Ac-EVAAAKS SENDRI^IXKQMCPSLD VD SI1PRTPD-NH2 


447 


453 


Ac>VAAAXSSENDRLRLLLKQMCPSLDVDSnPRTPDV-NH2 


448 


454 


Ac-AAAKSSENDRLRLLLKQMCPSLDVI)SIIPRTPDVL-NH2 


449 


455 


Ac-AAKSSENDRLRLLLKQMCTSLDVDSIIPRTPDVLH-NH2 


450 


456 


Ac-AKSSEM)RLRLLLKQMCTSLD\nDSIIPRTPDVLHE-NH2 


451 


457 


Ac-KSSENDRLRLLLKQMCTSlJ)VDSnPRTPDVLHED-NH2 


452 


458 • 


Ac^SENDRLRLlXKQMCPSIJ)VDSIIPRTPDVIiIEDI^ 


453 


459 


Ac-SENDRIJRJ.LLKQMCPSLDVDSIIPRTPDVLHEDLL^NH2 


454 


460 


Ac-ENDRLRLLLKQMCPSLD VD SIIPRTPD VLHEDLLN-NH2 


455 


461 


Ac-NDRJJOXLKQMCTSLDVDSIIPRTPDVLHEDLLNF-Nm 


456 


534 


Ac~PGYRWMCI^RFIIFLFn^LLCLIFLLVLLDYQGML-NH2 


458 


535 


Ac^YRWMCXRRKIFLFILIXC^ 


459 


536 


A(>YRWM(XRRFIIFLFILr.XCLH^ 


460 


537 


Ac-RWMC1^RF1IFLFILLLCLIFIXVLLDYQGM^ 


461 


538 


Ac^WMCLRRFHFm^^ 


462 
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An AXY^T DDT7TT17T t7FI 1 T /^T TT?I T "l/T T TY\JT/"\^A IT mrnnT vitta 

AC-M^i^KKr llrLv LLULCLib LJL VLLD Y CjuMLPVCPL-NH2 


463 




A r* /"*T "DDCTTITT T7TT T T /~**T TT7T T X7T T TWTf\f*'K jtt TVtr/rrvr t vrrvn 

AC-L/JLKKrlJJ 4 LFLLJLJLL/LLbLl^VJLLJJ YCjOMLPVCPLI-NH2 


464 




AC-l^KKP IIP LFJULLLCLJLr LL V 


465 




A r» t? 1? T7TTT7T T7TT T T f~ r T TT7T T \/"T T r4V/^m AT T>1 fmiT mo 

AC-KKr llr Ur lLLL.L»L,Lr JLL. V L.X.AJ Ii^UMlJ , VCrLJPG-NH2 


466 




AC-Kr llr l^r ILi^lyOULr LL V LLD Y QGMLP VCPLJPGS-NH2 


467 


<AA 

JHH 


AC-r llr Lrr ILLLA^lAr 1_,JL V LLD Yv^uMJLr VCrLlJrGSS-NH2 


468 


5.4 S 


AC-HP Lr ILIXUUt LrL» V LLD Y v^vjMLP V CPHPGSST-NH2 


469 


j*f O 


A /» TT7T "CTT T T f~*T TTTT T X/T T TW/V^f^X >TT T»T Tt~*~nT m /~» n rr nil \n Tn 

AC- IP UP ILJJXXIr IX ViXD YQGMLP VCTLIPGSSTT-NH2 


470 


CAT 


Ac-FLFIIXLCIJrXLVLI^ 


471 


Mo 


Ac-LFILLLCLIFIXVLI,DYQGMLPVCTLIPGSSTTST-NH2 


472 


54y 


A _ f 71 ¥ T T JT^T irvf T 1 FT T" TSiyA/lt fv f/*ii%t ■■ ■ L_r~i -n .rij--ru-i-ri_r _ 

Ac-FILIX<XIFIXVLLDYQGM 


473 


550 


Ac-ILIX(XIFLLVLIJ)YQGMLPVCTLIPGSSTTSTGP-NH2 


474 


cc i 
551 


Ac-LlXCTJQFLLVIJJDYQGMIJPVCPIJPGSSTrSTGPC-]^ 


475 


ceo 
55Z 


Ac-LLCIIFLLVLLDYQGMIJ?V^ 


476 


CC1 

55 J 


Ac-LCLJrLL\^LDYQGMLPVCPLIPGSSTTSTGPCRT-NH2 


477 


CCA 
554 


Ac-CLU'JJ^VLLDYQGMLPVCPIJPGSSTTSTGPCRTC-h^ 


478 




Ac-LUt 4 LL V LLU YQGMLP V CPL1PGSSTTSTGPCRTCM-NH2 


479 


550 


Ac-IFLLVLLDYQGMLPVCPLIPGSSTrSTGPCRTCMT-NH2 


480 


55/ 


Ac-FLLVLU)YQG^JPVCPLIPGSSTTSTGPCRTCMTT-NH2 


481 


CCD 

55o 


Ac-PPLVLQAGFFLLTRILTTPQSIJDSWWTSUsfFLGCT 


482 


ceo 
559 


Ac-LLVLQAGFTIXTRILTIPQSL^ 


483 


50U 


Ac-LVLQAGFFLLTRILTIPQSLDSWWTSLNFLGG'JTV-NH2 


484 


561 


Ac-VLQAGFFIXTR]LTIPQSU)SWWTSL>^GGTWC^NH2 


485 


50/ 


Ac-LQAGrTLLTRILTIPQSLDSWWTSLNFLGG 


486 


C£l 
503 


Ac-QAGFIoXTRILTIPQS 


487 


jOH 


Ac-ACjPP LLlKiL 1 iPQSLDb WwTSIJ^JFLGGl 1 VCLGQ-NH2 


488 


JO J 


Ac-OrrLL, I KJLL 1 IPC^bLD SW WTSLNFLGGl 1 VCLGQN-NH2 


489 


500 


Ac-FFLLTRILTIPQSLDSWWTSLNFIXrGTTVCLGQNS->^ 


490 


^7 
JO / 


An ITT T 'l'l> TT TTDACT nCAini/TOT XI Bl /~±f^> l" PI rr*rr /^/\\to/\ xttt/* 

Ac-P Llv 1 KIL, 1 IPv^bLDbw w liSLNFLGGll VCLGQNSQ-NH2 


491 


c^o 
568 


Ac-LLTRILTIPQSLDSWWTSDsrFLGGTTVCLGQNSQS-NH2 


492 


Ci?A 

569 


Ac-LTRILTjPQSU)SWWTSLNrXGGTTVCL(^ 


493 


570 


Ac-FWNWIJSAWKI)LEIJwSLLEEVKDELQKMR-NH2 


494 


571 


Ac-NNIXRAIEAQQrILLQLTVW-NH2 


495 


572 


Ac-CGGNhaUlAlEAQQHLLQLTVWGIKQLQAjEUIA 


496 


cn 

573 


Ac-YTSIJHSLIEESQNQQEKNEQEIiEU)KWASLWNWF-lS^ 


497 


5 /4 


C 1 3H27CO- YTSUHSLIEESQNC^EKNEQELLELDKWASLWNWF-Nffi 


498 


C*7C 


ac-a v x USALK luWY 1 j>Vll 1E1^NIKENKUNGTDA-NH2 


499 


5 /0 


Ac-blt»NI if 1 VlEFQQKNNRIXBirKEFSVNAGVl 1PVS-NH2 


500 


577 


Ac-DQQIKQYKRLIJ)RIJIPLYDGIJIQKDVIVSNQBSN-NH2 


501 


5 /o 


Art VC!CT TT^f 1'I?0T*\XTT/^C'T AUV/^TVT /\/*it i nr xmrnviiini »i \rrrn 

AC- Y oiiL 1 Nlr UDJN IGo Ja2 ^^GJJLLQGIASL YRTNTTEI-NH2 


502 


C7Q 

5 /y 


Art TO I* 1*1 (~\\m T UT T TDT T 'XT t T'/* > \TV/n X r¥~\C\'rcv\7~KTT/~\i. tt\ imn t \ttm 

Ac- 1 M IJH^VKLPLL 1 KLLN 1 vjl YRVDSISYN1QNREWY-NH2 


503 


580 


Ac-VEIAEYRM,UITVLEPIRDALNaMTQN1RPVQ 


504 


581 


Ac-vSYPm.SIAYPTLSElKGViVHiaJEGVSYMG 


505 


coo 

582 


AC-LKEAIRDTNKAVQSVQSSIGNLIVAIKS-NH2 


506 




iNiNi^juj^AJjc^v^v^jii^i^i^ i v w OiJvv^LA^AKlLAVliK Y LK±)Q-Nxi2 


507 


583 


NNIXRAffiAQQHLLQLTVWGIKQJ^ARII^ 


507 


584 


QKQEPJDKELYPLTSL 


508 


585 . 


YPKFVKQNTLKLAT 


509 


586 


QYIKANQKFIGITE 


510 


587 


NGQIGNDPNRDILY 


511 
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COO 


AC-KPDVY-OH 


512 


coo 


CLELDKWASLWNWFC-(cychc) 


513 


590 


CLELDKWASLANWFC-(cyclic) 


514 


591 


CLELDKWASLANFFC-(cyclic) 


515 


594 


Ac-NNLLRAffiA(^QHLLQLTVWGK^ 


516 


595 


Ac-CGGYTSLmSLIEESQNQQEKNEQEIXEIJDKW^ 


517 


596 


Ac-PLLVLQAGFFLLTRILITPQSIJDS WWTSLNFLG GT-NH2 


518 


597 


Ac-LLVLQAGFFLLTRILTIPQSLDSW^ 


519 


598 


Ac-LVLQAGFFLLTRILTIPQSIJDSWW^ 


520 


599 


Ac-VIX}AGFFIXTRILTIPQSU)SWWTSLN^ 


521 


600 


Ac-LQAGFFLLTRILTIPQSLDSWWTSLNFLGGTTVCl^Nm 


522 


601 


Ac-QAGFFLLTRILTIPQSU)SWWTSLNI^GGTWCLG-NIi2 


523 


602 


Ac-AGFFLLTRJLTIPQSLDSW\^ 


524 


603 


Ac<jFFIXTRILT]PQSU)^ 


525 


604 


Ac-FFLLTRILTIPQSLDSWWTSLWIXr(mVCLGQNS-Nm 


526 


605 


Ac-FLLTRILTIPQSIJ)^^ 


527 


606 


Ac-LLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQS-NII2 


528 


607 


Ac-LTREL,TTPQSIJDSWWTSLNFLGGTWCIXK3NSQSP-NH2 


529 


608 


Ac-LELDKWASLWNWA-NH2 


530 


609 


Ac-LELDKWASAWNWF-NH2 


531 


610 


Ac-LELDKAASLWNWF-NII2 


532 


611 


Ac-LKLDKWASLWNWF-NH2 


533 


612 


Ac-LELKKWASLWNWF-NH2 


534 


613 


Ac-DELLHNVNAGKST-NH2 


535 


614 


Ac-KSDELLHNVNAGKST-NH2 


536 


615 


Ac-IRKSDELLHNVNAGKST-NH2 


537 


616 


AC-AFIRKSDELLHNVNAGKST-NH2 


538 


617 


Ac-FDASISQVNEKINQSLAFI-NH2 


539 


618 


Ac-YAADKESTQKAFDGITNKVNSVI^^ 


540 


619 


Ac-SXnOBKMhTTQFKAVGKJ^ 


541 


620 


Ac-VWTYNAELLVIJMEN^^ 


542 


621 


Ac-EWDREIIsn^TSLIHSLIEESQNQQEKKEQEGGC-NH2 


543 


622 


Ac-INNYTSLIHSIJEESQNQQEK]srEQELI^IJ)KWASL-NH2 


544 


623 


Ac-1NNYTSLIHSLIEESQNQQEKNEQELLE-NH2 


545 


624 


Ac-WMEWDREINNYTSL1HSLIEESQNQQEKNEQELLE-NH2 


546 


625 


Ac-MTWMEWDWaNNCTSLIHSLIEE^ 


547 


626 


Ac-IDISIELNICAKSDIJBESKEWIKKSNQKIJ) 


548 


627 


Ac>NQQEKNEQEIXELDKWASLWNWFN^ 


549 


627 


Ac-NQQEKNEQELLELDKWASLWNWFN^ 


549 


628 


Ac-QNQQEKNEQEIXELDKWASLWNWF>nT^ 


550 


629 


Ac-SQNQQEKhflsQELLELDKWASLWNWI^^ 


551 


630 


Ac^ESQNQQEKMQELI^LDKWASLWNWFNITNW^ 


552 


631 


Ac-EESQN(^EKOTQE1XEIX)KWASLWNWFNITN^^ 


553 


632 


Ac-ffiESQNQQEKNEQELLEIJ)KWASLWNW^ 


554 


633 


Ac-UEESQN<&EKNEQELJLEL^ 


555 


634 


Ac~SLIEESQNQQEKMQELLEIJ)KWASLWNWFNn^ 


556 


635 


Ac-HSLIEESONOOFtCNFORf f FI DKWA9T WWWT7NJTTMW mxto 


557 


636 


Ac-fflSLffiESQNQQEKhnEQELLELDKWASLWNWFNITN-NH2 


558 


637 


Ac-LfflSLffiESQNQQEKNEQELIJELDKWASLWNWFNIT-NH2 


559 


638 


A(>SIJHSLIEESQNQQEK^nEQELLEIJDKWASLWKvVFNI-^^ 
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561 


640 




562 


641 


Ac-MMYTCJT TWQT TPRQn>jnnT?T?TMX?rMJr T tjt nvii/A ot hjxt xttti 


563 


642 


Ae-TNlMY'l'ST TT-T^T IFFfJOMfW^FlTKrEOFT T TJT ywwt K ot wr xttjo 
**a*-xx^xn 1 x jx^xrit>i j r< TiO v^iN V^v^I!>J^Nxlv^I!,l^LJli^,iJiv W AoL W -INrlZ 


564 


641 


A r'-PrMKTVT^T TTTQT TT717C/^Xmr>T7V , MT*r\t?T T "DT TYCTir a ot xttto 


565 


644 


Ar-RFThJMVT^IT TTT<3T TPPQnXTr^OPl< r xrT7^i7T T TJT nFWAC xttto 
/\c-xvxixx>ir>i 1 1 oxjirioiJJ&l^v^ry^v^ii^^ 


566 


64S 


A r> Til? TJTXTMVrCT TTJCT TT7"DO/^XT^r\T7T7 r XTT?/^vT?T T TJT T\xn\t k \rrr^ 

AC-JLmJcxJNlN i loxvtabLicJDoi^lN^^x^J^ 


567 




A/» WTT^U TJrNJXrVT'OT TTTOT TTJTJO/ n VXT/'\/'\'nV' XTCfYCT T T?T T\T7~\n vttto 

AC-WJJlxlSxxNxN I xdLlHolJJblJbb^Ny 


568 


Ml 


A/* T7\A7TVD 17 1 'NTNTVTOT IT-TOT TC120nvrAr\r?l/'XTCAt?T t t?t T-vtr \nTi 

AC-xi W JJJKJtiJJNIN x 1 MAHM-lilJDol^Nt^^liKJN^ 


569 . 


64R 
xrra 


A** MPWHP TJTKTMVrOT TTJOT TT7T?0/-*XT*"\/^Tliy-VTT7/'\T7T T T?T w xttt 
AC-lVlii W JJKiilxN IN I 1 oJLJjloLJiliiaCjNC jC jHK NRQKf J .FT .N.NH 


570 


64Q 


A/* \X7lWro\A7lYDFTT^JXTVTCT TTJTQT TTJTja/^xr/-W^C1/TvTC/-*Trr t tjt xttto 

AC- WxVLc WxvKJoxxNIN 1 1 oLII^MJilcMjNiji^faK N ht j HI J .HI .-NH7 


572 


UJU 


A r- ' 1 'XX/AvTTJTJJTYD TJTKTKTVTOT TTJOT ITJI70/^XT/^/^TrD»"XTr7rf'\T?T t i— \ttt^ 
AC- 1 YY IVLti W UKriiJNlN* Y iDLxx^JUUcx^V^NyQJ^^ 


573 




An A/Tr\A/lMT?WTYD PrWMVT'CT TXTOT TTjTJCOXT/^^\T7T/~\tt?/^t?t t xttto 
AC-xVI J W IVLti W IJKxSliNXN I 1 ol^JJtloLJ±lii6^iN y (^EKJnEC^ELI^InHz 


574 




Am MX/' 1" "\A7X /fTTVX /TYD "C TMXTVTO T TTTOT Tt7TJO/^XT/^»/-»T7xrxrr'/-vr>T ■vttt/i 

AC-iNiVlx WMllWxvJKJiJJNJN I 1 oiJH^xJtll^l^NQQfiK^ 


575 




A r, XTXTK/I' 1 'II/X /CO XITTW "DTXTXrVT'O T TTJOT TT3DCAXT/VMTErvm/Mi vnm 

AC-INlNlYl 1 WJyiliWxJKJKxJNlN I XDLJMbLIKMV^N(^QBx\J^rEQE 


576 


0D4 


Ac-WiNNM 1 WMfiWDx^lWrx^SLxxl 


577 


03 J 


Ac-1 W N NM 1 WMbWDI^iNNYTSLlH 


578 




Ac-QIWNlN^TWMEWDRExWTi^ 


579 


net 

657 


Ac-EQrWNNMTWMEVTO 


580 


OJ5 


Ac>LEQlWNNMTWMEWDREIl^^ 


581 




Ac-bLi^IWNNMTWMEWDl^IN^^ 


582 


oou 


Ac-KoL±ii^l WNNM 1 WMH WDRjElNNYTS 


583 


OOI 


Ac-iNKbLH^I WNNJvl rWMEWDx^xxNNYTSLlHSLll^ 


584 


ooz 


A /» CT A 17TD VOnUT T TJTX"n /XT A PVCT XTTT'* 

AC-o t*AT JLKJ^JJjbLLJixN V IN ACjxnJS 1 -NH2 


585 


003 


A p I?r\ A OTO^WTXTnT/TXT/^OT A T>TT» V xrni 

Ac-r UAolb^ VNJiKJlSQSLAr Dtlv-NHz 


586 


004 


Ac-YlsLxxlSLIEESQQQQEKQEQELLEl^KWASLWNWF-Nffi 


587 


00> 


Ac-> U AS1SQ VNEKJNQSLAFll^K^ 


588 


ana 
000 


Ac-TOASISQVTvfEKDvIQSLAFi^KSDE^ 


589 


00/ 


Ac-TOASISQVNEONQSLAFIRJCSDa 


590 


006 


Ac-roASISQVNEKJNQSLAFI^^ 


591 


669 


Ac-FDASISQVNEKINQSLAFffil^DEx>xNTO 


592 


0/U 


Ac-h U a^ISQV^TEKINQSLAFIR^ 


593 


6/1 


Ac-ASISQVNEKINQSLAFTOK^ 


594 


672 


Ac-ISQVNEKINQSI^Fnixv5Dl^x^^ 


595 




Ar riVXTPlV'TKrr^QT A TTTD VOr\T?T T UXTC /XT A /^iv 0"T> XTTJTO 

ac-^ v IN rVJSJLTH yoJLAT xKJvoUtJ^nJN V N ACJKb l-Nrlz 


596 


0/4 


Ac-NEKJUNiQSLAFIRivSDEI^^ 


597 


0/j 


Ac- KXN QSLAPTCKJSDELIJliWNAGKST^ 


598 


0/0 


A A XT/— \OT AtTTDVPntfT Tmnixri owrrr xttt*\ 

AC-IN LAr JLKJChUJElXHNVNAGK^ 


599 


o/ / 


A r» IV VA/XTTX /T O A TJTVT^T TJT VDPPI t?t t^t^it/a ot iir\Ttim ittta 

AC-r YVN W L^AWKJDLJiLYFGSlJblJJK 


600 


o/o 


A r PnniJMT FDA TC A C\CWYf T rf^T T'V ni;r"ftT\I /-a a t>tt a t n-»T»xrT ttt\/n i nT n 

AC-l^UVJxNlNJL*lJKAxx^^^x^L^JL 1 V WUIKa^LQARIIJxVER 


601 


o/y 


Ac-uuux rSLUlSUEESQNQQEKNEQELLEl^ 


602 


oou 


VT*QT TT4CT irjr?0/^XT/^/^T3T/T^TT7^"CT T T7T TWTiT A OT TT TV TIT rr» 

I I i>Lm£>i^xx^b5^NV^bKiNx^ 


603 


uo X 


xnxnx^i^xvAxJ1AI^V^xTJL«LI^L»1 V W UlJ^l^i-V^AKll^VxiRiLjvJjQ 


604 


ooz 


AC-JixviNlva i cJ^l^xvLxN o WU Vr I N W LDr 1 o W VRYIQ YTQYGV-NH2 


605 


683 


Ac-ORKTsTMVFT fYSCl MC! WTi VF I'fsTWT HFT<3WV1? VTAVthvp xtxtt 

rv^ v < jJirvX , MXYX I IiiA^Iv_L.lNO VY1V YT 1IN VYL.L/r lo VY Y TV I Ivj I H j YC r-N H / 


606 


684 


Ac-QQEK>0^YELQKLNSWDVm^ 


607 


685 


Ac-IQQEKJSTMYELQKI^SWDVFT^ 


608 


686 


Ac-QTQQEKNMYaQia^ 


609 


687 


Ac-AQIQQEKN1V1Tx^K1^SWDVi^^ 


610 


688 


Ac-QAQI(^EKNMYEU3KI.NSWDVxT^ 


611 
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689 Ac-EQAQI(^EKNMYEI^KXNS 612 

690 Ac-LEQAQIQQEKNMYELQKLNSW^ 613 

691 Ac-SLEQAQIQQEKNNO^LQKLNSWDVFTKWLDFTC 614 

692 Ac<JSLEQAQIQQEKNMYEIX}K^ 615 

693 Ac-SQSLEQAQIQQEK>MYELQKLNSWD 616 

694 Ac-ISQSIJBQAQIQQEK>MYELQKI^ 617 

695 Ac-MSQSIJBQAQIQQEKNNfY^QK^ 618 

696 Ac~ANISQSIIsQAQIQQEKNMYELQK 619 

697 Ac-EANISQSLEQAQIQQEKNMYELQKLNSWD 620 

699 Ac-YI^ANISQSLEQAQIQQEK^MYELQKLNSWDVF^ 621 

700 Ac-YTSLfflSLEEESQNQQEKNEQEL-NH2 622 

701 Ac>YTSUHSLIEESQNLQEKNEQELLEIJ)KWASLWNWF-NH2 623 

702 Ac-YTSLfflSLIEESQNQQEKLEQELLELDKWASLWNWF-NH2 624 

703 Ac-YTSUHSLIEESQNQQEKNEQELLEFDKWASLWNWF-NH2 625 

704 Ac-YTSIJHSLIEESQNQQEKNEQELLEIJ)KPASLWNWF-NH2 626 

705 Ac-YTSLIHSLffiESQNQQEK^ 627 

706 Ac-YTSLIHSLIEESQN<^EKNEQELLELDKWASLWNSF-NH2 628 

707 Biotin ^^H[(CH2)4CO-YTSIJHSLIEESQNQQEKNEQELLELDKWASLWNWF-^^ 629 

708 Biotin NH(CH2)6C(>YTSIJHSLffiESQNQ 630 

709 FMOaYTSUHSLIEESQNQQEKNEQELLELDKWAST.WNWF 92 

710 mOC^NNlXRAIE^QQHLLQL 16 

711 Ac-EWDREIN>rVTSLIHSIJDSESQNQQEK^QE-NH2 634 

712 AoLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 635 

713 Ac-FWNWLSAWKT)I^LGGPGSGPGGLEIX)KWASLWNWF-NFI2 636 

714 Ac-LIHSLIEESQNQQEKNEQELLELDKWASL-NH2 637 

715 Ac-TSLmSLIEESQNQQEKNEQELLELDKWASLWNWF-.NH2 638 

716 AC-LIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 639 

718 FMOC^GGGGGYTSLmSLffiESQNQQEKNEQEIiELJDKWASLWN^ 640 

719 Ac-HSUEESQN(^EKNEQELLELDKWASLWNWF-]SIH2 641 

720 Ac-YTSIJYSIJEESQNQQEKNEQEIJJEIJDKWASLWNWF- 642 

721 Ac-YTSLfflSIJEKSQN(^EKKEQELLELDKWASLWNWF-NH2 643 

722 Ac-YTSLIHSSIEESQNQQEKNEQELLEIJ)KWASLWNWF-NH2 644 

723 Ac-I^AMSQLLEQAQIQQEKmiYELQK^^ 645 

724 Ac^LEECDSELEDOtYKNRVASRK^ 646 

725 Ac-I^ECDSEI^IKRYKNRVASiaCCRAKFKQLI^ 647 

726 Ac-EECDSEIJEIKRYKN^ 648 

727 Ac-ECDSEIJBIKJtYK^VASRKCR^ 649 

728 Ac^DSEJLiHKRYICNRVAS 650 

729 Ac-DSELEmiYKNRVASRKCRAKFKQLLQHYREVAAA-NH2 651 

730 Desaminotyrosine-TOASISQVNEKJNQSl^ 652 

731 WASLWNW-NH2 653 

732 Ac-RAQQHLIX^LTVWGIKQIX^^ 654 

733 Ac-IEA(^HIXQLTWGIKQLQARIIAVERYIXDQQLLGIW-N^ 655 

734 Ac-AIEAQQHLLQLT\WGIKQLQARIUVVERYLKDQQLLGI-NH2 656 

735 Ac-RAJEAQQIILLQLlWGIKQLQAiaLAVERYLKDQQLLG-^ 657 

736 Ac-LRAIEAQQHLLQLTVWGIKQLQAJUIAVERYLKDQQLL-Nm 658 

737 Ac-LIJtAIEAQQHLLQLTVWGIKQLQAJUIA 659 

738 Ac-MXRAIEA(^HIXQLTV^ 660 

739 Ac^NMXRAIEAQQHIXQLTVWGIKQLQARII^ 661 

740 Ac^QNNLLRAJEAQQHLLQLTVWGIKQLQARILAVERYLK-NH2 662 
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741 Ac~QQQN>OXRAIEAQQHLLQLTW^ 663 

742 Ac-VQQQ>mLLRAIEAQQHIXQLT^ 664 

743 Ac-IVQQQ>n>nJJlAIEAQQHLIX}LT^ 665 

744 Ac-GIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQARIIA 666 

745 Ac-SGIVQQQNNLLRAIEAQQHLLQLTWGIKQLQARILAV-NH2 667 
758 Ac-RSMTLWQARQLI^GIVQQQNNIIJIAIEAQQHLUJLW 668 
760 Ac<jARSMTLWQARQLI£^^ 669 

764 Ac^STMGARSMTLTVQARQLLSGIVQ 670 

765 Ac^STMGARSMTLWQARQLLSGIVQ<^^ 671 

766 Ac~EGSTMGARSMTLTVQARQLI£GIV^ 672 

767 A(^RAKJKQIXQHYREVAAAKSSENDRLRLX-NH2 673 

768 Ac-AKFKQLLQHYREVAAAKSSENDIOJa.]JL-NH2 674 

769 Ac-KFKQLLQHYREVAAAKSSENDRLRLLLK-NH2 675 

770 Ac-FKQLLQHYREVAAAKSSENDRLRLLLKQ-NH2 676 

771 Ac-IO^KFKQELQHYI^VAAAKSSENDRLRLIXKQMCPS-NH2 677 

772 DKWASLWNWF-NH2 678 

773 Biotin-FDASlSQVmONQSI^^ 679 

774 Ac-YDASISQVNEONQSLAFIRKSDELLHNVNAGKCT-Nm 680 

775 Ac-YDASISQVNEKINQSIAYIRKSDELLHNVNAGKST-NH2 681 

776 Ac-FDASISQVNEKINQSIAYIRKSD^ 682 

777 Ac-FDASISQVQEKIQQSLAFIRKSDELIJHQVQAGKST-NH2 683 

778 Ac-FDASISQVNEKINQAlJtfTRK^ 684 

779 Ac-FDASISQVNEKINQA1A^ 685 

780 Ac-FDASISQVNEKINQSIAFIRK^ 686 

781 Ac-YDASISQVQEEIQQAIAFIRKADELLEQVQAGKST-NH2 687 

782 Ac-FDASISQVNEKmQSLAFD^DELlJBNVNAGKST.Nm 688 

783 Ac-FDASISQVbTEEINQSIAFIRKSD^ 689 

784 Ac-VFPSDEFDASISQVNEKINQSLAFn 690 

785 Ac-VFPSDEFDASISQVNEEINQSLAFTRKSDELLENV-NH2 691 

786 Ac-VYPSDEYDASISQVNEEINQAI^YlRKADELLEhrV->^ 692 

787 Ac-VFPSDEFDASISQVNEEINQSIjmRKSDEL 693 

788 Ac-S>ttCSLEQrVVNNMTW^ 694 

789 Ac-WS^SLEQIWNNMTWMEWDREINNYT^ 695 

790 A(>SWSNKSLEQIWNNMTWMEWDREINNYTSLmS 696 

791 Ach\SWSNKSLEQIWNNMTW^ 697 

792 Ac-NA S WSNKSLEQIWNNIVTTWMEWDREINNYT^ 698 

793 Ac^WASWSNKSI^QIWNN^^ 699 

793 Ac-WASWSNKSLEQIWNNMTW^ 699 

794 Ac-PWNASWSNKSLEQIWNNMTW^ 700 

795 Ac-WWNASWSNKSLEQIWNNM^ 701 

796 Ac-AVPWNASWSNKSIJiQIWN^ 702 

797 Ac-TAWWNASWSNKSLEQIWNNMT^ 703 

798 Ac-TTAWWNASWSNKSIJBQIWNNMTWMEWDRE 704 

800 Ac- AAASDEFD ASISQ VNEKINQ SL AFTRKSDELLHNV-NH2 705 

801 Ac-\WAAAFDASISQVKBKlNQSLAFl^SDELIiINV-Nffi 706 

802 Ac-VFPSDEAAASISQVNEKINQSIAFIRKSDELLHNV-Nm 707 

803 Ac-VWSDEEDAAAAQVNEKINQSLAFIRKSDELLHNV- 708 

804 AC-VFPSDEFDASISAAAEEHNQSLAFIRKSDELLHNV-NH2 709 

805 Ac-VFPSDEFDASISQVNAAANQSlJtfIRK^ 711 

806 Ac-VFPSDEFDASISQVNEKIAAAlJVFIRKSDFXLHNV-NFn 712 
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807 


AC-VFPSDEFDASISQVKEK1NQSAAAIRKSDEIJLHNV-NH2 


713 


808 


Ac-VFPSDEFDASISQVNEKINQSLAFAAASDBLLHNV-NH2 


714 


809 


Ac-VWSDEFDASISQVNBKTNQ 


715 


810 


Ac-VFPSDEFDASISQVNEK^ 


716 


811 


Ac-WPSDEIT)ASISQVNEKINQSLAE 


717 


812 


Ac-VYPSDEFDASISQVNEKINQSI^FIRKSDELLHNV-Nffi 


718 


813 


Ac-AAAAIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NEi2 


719 


814 


Ac-YTSLIHSLIEESQQQQEKNEQELLELDKWASLWNWF-NH2 


720 


815 


Ac-YTSLEHSLIEESQNQQEKQEQELLELDKWASLWNWF-NH2 


721 


816 


Ac>QIWNNMTWMEWDimiNNYTSI^ 


722 


817 


Ac~QIWNNMTWMEWDREI^^ 


723 


818 


Ac-QIWNNMTWlVffi^ 


724 


819 


Ac^NKSLEQIWNNMTWMEWDREINN^ 


725 


820 


Ac-FDASISQVNEKINQSLAFIEESDELIJINWAGKST-NH2 


726 


821 


AO-ACERKSDELCL-NH2 


727 


823 


Ac^YTSIJHSLIEESQNQQEKDEQELLELDKWASLWNWF-NH2 


728 


824 


Ac-YTSUHSLIEESQDQQEKNEQEIXEIJDKWASLWNWF-NH2 


729 


825 


Ac- YTSLJHSI .IEESQDQQEKDEQELLELDKWASLWNWF-NH2 


730 


826 


Ac-YTSLfflSLffiESQNQQEKNEQELLELDKWASLWDWF-NH2 


731 


841 


Ac-LEANITQSLEQAQIQQEKNMYELQKLNSWDVFITSn^ 


732 


842 


Ac-LEA>nSASLEQAQI(^EKNMYELQKLNSWDVFrNWI^ 


733 


843 


Ac-LEANlSALLEQAQIQQEKmiYELQKI^SWDVFTNA^ 


734 


844 


Ac-LEAN^ATXEQAQIQQEKNMYELQKLNSWDVFIWL-NPO 


735 


845 


Ac-LEANITASLEQAQIQQEKNMYE^ 


736 


845 


Ac-LEANTTASLEQAQIQQEKNMYE^ 


736 


846 


Ac-RAKPXQLLQHYREVAAAKSSEKDRIJ^LLKQMUPS-Nm 


737 


847 


Ac-Abu4)DE-Abu-MNSVKNGT^ 


738 


856 


Ac-WQEWEQKVllYLEANISQSLEQAQIQQEKmiYELQKI^^ 


739 


860 


Ac-DEYDASISQVNEKINQSLAFIRKSDBIJLHNW 


740 


861 


Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWN-NH2 


741 


862 


Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLW-NH2 


742 


863 


Ac-YTSLfflSLIEESQNQQEKNEQELLELDKWASL-NH2 


743 


864 


Ac-YTSLfflSLIEESQNQQEK]SnEQELLEIJDKWAS-NH2 


744 


865 


Ac-QARQLLSGIVQQQNNLLRAIEA(^HLLQLTVWG1KQLQAM 


745 


866 


Ac-DREINNYTSLfflSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 


746 


867 


A<>NNMTWMEWDREINNCT 


747 


868 


AC-YTSLIHSIJEESQNQQEKNEQELLELDKWASLWAAA-NH2 


748 


869 


Ac-YTSLffiSLffiESQNQQEKNEQELLELDKWAAAANWF-NH2 


749 


870 


Ac-YTSIJHSLIEESQNQQEKNEQEIXELDAAASLWNWF-NH2 


750 


871 


Ac-YTSLIHSLIEKQNQQEKNEQEIJLAAAKWASLWNWF-Nffi 


751 


872 


Ac-YTSLIHSLffiESQNQQEKNEQAAAEIJDKWASLWNWF-NH2 


752 


873 


Ac-YTSOHSLIEESQNQQEKAAAELI^IJ)KWASLWNWF-NH2 


753 


874 


Ac-YTSLIHSIJDEESQNQAAAOT 


754 


875 


Ac-YTSLIHSLIEESAAAQEKNEQELLELDKWASLWNWF-NH2 


755 


876 


Ac-YTSLIHSJJAAAQNQQEKNEQELI^UDKWASLWN^ 


756 


877 


Ac^YTSLIHAAAEESQNQQEKNEQElXELDKWASLWNWF-NH2 


757 


878 


Ac-YTSAAASLIEESQNQQEKNEQELIJBLDKWASLWNWF-NH2 


758 


879 


Ac-EIWNNMTWMEWDRENEKIN 


759 


880 


Ac- YISEVNEEINQSLAFIRKADEL^ WNWF-NH2 


760 


881 


Ac-TSV1TO1^K(KENKANGTDAKVKIJ^ 


761 
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882 YTSIJHSLIEESQNQQEKNEQEIXELDKWASLWNWFMG-NH2 762 

883 Ac-NEKINQSIAFIRKSDELLHNV-NH2 763 

884 Biotin-YDPLVFPSDEFDASISQVN^^ 764 

885 Biotm-PLWPSDEFDASISQVNEKINQSI^n^DELLH-NH2 765 

886 Biotin-VWSDEFDASISQVNEKI^ 766 

887 Biotin-DEFDASISQVNEKINQSLAFIRKSDELLHN^ 767 

888 Biotm-VYPSDEFDASISQVNEiaNQS 768 

889 Biotin-VYPSDBYDASISQVNEEINQAIAYIRKADELLENV-NH2 769 

890 Ac-VYPSDEFDASISQVQEEIQQAIAFIRKADEIXEQV-NH2 770 

891 Ac-NYTSLfflSLffiESQNQQEK^QEIXEIX)KWASLWNWF-NH2 771 

892 Ac-hfNYTSLIHSLffiESQNQQEKNEQELLELDKWASLWNWF->IH2 772 

893 Ac>INNYTSLfflSUEESQNQQEK]SnBQ 773 

894 Ac-EINNYTSLmSLIEESQNQQEKNEQELLEIJ)KWASLWNW 774 

895 Ac-YTSLIHSLIEESQNQQEKNEQELLEI^KWASLW^fWFN-Nin 775 

896 Ac-YTSLIHSLmESQNQQEKNEQEIJ^LDKWASLWNWFNl-NH2 776 

897 Ac-YTSLIHSUEESQNQQEK^ 777 

898 Ac-YTSLlHSLffiESQNQQEKNEQELLEI^ 778 

899 Ac-YDPLVFPSDEFDASISQVNEKINQSLAFIRK5DEI^ 779 

900 Ac-NYTSLIHSLIEESQNQQEKNEQELLELDKWASLWKWFN-NH2 780 

901 Ac-NNYTSLIHSLffiESQNQQEKNEQ 781 

905 A<>KCRAKFKQIXQHYR^ 782 

906 AoRAKFKQLLQHYREVAAAKS SENDRLRLLLKQMCP SLD VD SIIPRTPD-NH2 783 

907 Ac^VYPSDEYDASISQVNEEINQAl^YIAAADELLEm^-Nm 784 

909 A(>YDASISQVNEEINQAIAYIRKADELL-NH2 785 

910 Ac-M-Me-WMEWDREINNYTSLiro 786 

911 Ac-KNGTYDYPKYEEESKLNRNELK^ 787 

912 Ac-VTEKIQMASDNI^LIQSGVNT^ 788 

913 QNQQEKNEQELLELDKWASLWNWF-NH2 789 

914 AC-QNQQEKNEQELLELDKWASLWNWF-NH2 790 

915 LWNWF-NH2 791 

916 ELLELDKWASLWNWF-NH2 792 

917 EKNEQELLELDKWASLWNWF-NH2 793 

918 SLIEESQNQQEKNEQEIXELDKWASLWNWF-NH2 794 

919 Ac-YTSLMSLIEESQNQQEKI^QBIiEIJDKWASLWNW .795 

920 Ac-YTSLIHSIJEESQNQQEKNEQELLELDKWASLWN 796 

921 Ac- YTSI .THSLEEESQNQQEKNEQELLELDKWASLW 797 

922 Ac- YTSL IHSLIEESQNQQEKNEQELLELDK W ASL 798 

923 TSLfflS^IEESQNQQEKl^ELLELDKWASLWNWF-NH2 799 

924 SLIHSLIEESQNQQEECNEQELLELDKWASLWNWF-NH2 800 

925 IJHSLIEESQNQQEKNEQELLEIJ)KWASLWNWF-NH2 801 

926 fflSLffiESQNQQEKNEQELLELDKWASLWNWF-NH2 802 

940 Ac-AAVALLPAVLIjUIJ^ 803 

941 Ac-AAVALLPAVIJJ^LI^ 804 

942 A(>YTSLIHSUEESQNQQEKNNNIERD^ 805 

944 VYPSDEYDASISQVNEEINQALAYTRKADELLENV-NH2 806 

945 A<>LMQUVRQLMQIARQls^QI 807 

946 Ac-WMEWDREINNYTSIJHSI^ 808 

947 Ac-MEW DREINNYTSLIHSL1EESQNQQEK>JEQEIJLEL~NH2 809 

948 Ac-EWD REtN>TYrSIJHSLIEESQNQQEKNEQELLEL-NH2 810 

949 Ac-MEWDREINKYTSLIHSLIEESQNQQEKNEQELLE-NH2 811 
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950 Biotin-W-Me-EWDREIN>^ 812 

951 Ac-YLEYDREINNYTSLmSUEESQNQQEKNEQELLEL-NH2 813 

952 Ac-IKQFINMWQEVGKAMYA-NH2 814 

953 Ac-IRKSDELL-NH2 815 

954 Decanoyl-TRKSDELL-NH2 815 

955 Acetyl-Aca-Aca-IRKSDELL-NH2 815 

956 Ac-YDASISQV-NH2 816 

957 Ac-NEKINQSL-NH2 817 

958 AC-SISQVNEEINQALAYIRKADELL-NH2 818 

959 Ac-Q VNEEINQ ALA YIRKADELT ,-NH2 819 

960 Ac-EEINQALAYIRKADELL-NH 820 

961 Ac-NQAIAYIRKADELL-NH2 821 

962 Ac-LAYTRKADELL-NH2 822 

963 FDASISQVNEKINQAIAFIRKSDELL-NH2 823 

964 Ac-W-l^e-EWDREINNYTSLIHSLIEESQNQQEKNEQELLEI^NH2 824 

965 Ac-ASRKCRAKFKQLLQHYREVAAAKSSENDRLRLLIJCQMCT 825 

967 Ac-WLEWDREINNYTSLIHSLIEESQNQQEKNEQELLEL-NH2 827 

968 Ac-YVKGEPDNFYDPLVTC 828 

969 Ac-VYPSDEYDASISQV>ffiEmQSlJVYIRKADELLHNV-^ 829 

970 Ac-YDASISQVNRETNQALAYIRKADELLENV-NH2 830 

971 Ac-YDASISQVNEEINQAIAYIRKADELLE-NH2 831 

972 Ac-VYPSDBYDASISQVNEEINQAIAYIRKAAELIJffiW 832 

973 Ac- VYP SDE YD ASISQ VNEEINQ AIAYIRKALELOiNV 833 

974 Decanoyl-YTSIJKSIJaB^QNQQEKNEQELLELDKWASLWNWF-NH2 834 

975 Ac-VYPSDEYDASISQVNEEINQIXAYIRKLDELLENV-NH2 835 

976 Ac-DEYDASISQVNEKINQSLAFIRKSDELL-NH2 836 

977 Ac-SNDQGSGYAADKESTQKAFDGITNK^ 837 

978 Ac-ESTQKAFDGITNKVNSVIEKTNTQFEAV 838 

979 Ac-DGITNKVNSVffiKTNTQFEAVGK^ 839 

980 Ac-DSNVK^YDKVTfcSQIJ^^ 840 

981 Ac-RDNVKELGNGAFEFYHKADDEALNSVKNGTYDYPKY-^ 841 

982 Ac-EFYHKADDEALNSVKNGTYDYPKY-NH2 842 

983 Ac-AAVAIXPAVlXALIJ^AADKjESTQKAroGn^ 843 

984 Ac>AAVAIIJ>AVIJj\I.1APAAD 844 

985 Ac-KESTQKAFDGITNKVNSV-NH2 845 

986 Ac-IEKTNTQFEAVGKEFGNLER-NH2 846 

987 Ac-RLENIisIKRVEDGFLDVWTYNAEL^ 847 

988 A(^SNVKNLYDKVRSQLRDN-NH2 848 

989 Ac-WMEWDREINNYTSLIHSL1EESQNQQEKNEQEL-NH2 849 

990 Ac-WMEWDREINNYTSLIHSLIEESQNQQEKNEQE-NH2 850 

991 Ac-MEWDREINNYTSLIHSLIEESQNQQEKNEQEL-NH2 851 

992 Ac~MEWDREINNYTSLJHSLIEESQNQQEKNEQE-NH2 852 

993 Ac-EWDREINNYTSLIHSLreESQNQQEKNEQELLE-NH2 853 

994 Ac>EWDREINNYTSLIHSLIEESQNQQEKNEQELL-NH2 854 

995 Ac-EWDREINNYTSLIHSLIEESQNQQEKNEQEL-NH2 855 

996 Ac-YTKHYTU.EESQNQQEKiraQELL^ 856 

997 Ac-YMKQLADSLMQLARQVSRLESA-NH2 857 

998 Ac-YIJVlQrjU^QMKQLADSLMQLARQVSRLESA-NH2 858 

999 Ac-YQEWERKVDFLEENlTALLEEAQIQQEKmiYELQKL-NH2 859 

1000 Ac-WMAWAAAINNYTSLIHSLIEESQNQQEKNEQEEEEE-NH2 860 
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1001 AC-YASUAALIEESQNQQEKNEQELLELAKWAALWAWF-NH2 861 

1002 [Ac-EWDREINNYTSHLIHSLIEESQNQQEKN^ 862 

1003 Ac-YDISffiLNKAKSDLEESKEWIKKSNQKLDSIGNWH-NH2 863 

1004 Biotinyl-IDISIELNKAKSDLEESKEWIKIKSNQKI^ 864 

1005 Ac-YTSU-OH 865 

1006 Fmoc~HSLIEE~OH 866 

1007 Fmoc-SQNQQEK-OH 867 

1008 Fmoc-NEQELLEL-OH 868 

1009 Fmoc-DKWASL-OH 8 69 

1010 Fmoc-WNWF-OH 870 

1011 Ac-AKTIJERTWDTU^HLm 87 1 

1012 Ac-NITU?AKIKQFINMWQEVGKAMYA-NH2 872 

1013 Ac-LENERTLDFHD SNVKJSTL YDKVRLQLRDN-NH2 373 

1014 Ac-LENERTLDFHD SNVKNL YDKVRLQIJ^NVKELGNG-NH2 874 

1015 Ao-TLDFHDSNVKNLYDKVRLQLRDNVKELGNGAFEF-NTO 875 

1016 Ac-IDIS1ELNKAJKSDLEESKEWIKKSNQKI^ 876 

1021 Biotinyl-SISQVNEEINQAIAYIRKADELL-NH2 877 

1022 Biotiriyl-SISQVNEEINQSIAYIRKSDELL-NH2 878 

1023 A(>SISQVNEEmQSIAYIRKSDELL-NH2 879 

1024 Ac^IDISIELNKAKSDLEESKE WIEKSNQELDS IGNWE-NH2 39 

1025 Ac-IDISIELNKAKSDIJEESKEWIKKSNQEIJ)SIGN 864 

1026 Ac-IDISIELNKAK5DLEEAKEWIDDANQKLDSIGNWH-NH2 79 

1027 Ac-IDIS1ELNKAK5DLEESKE WIKKANQKLD S1GNWH-NH2 80 

1028 Ac-IDISffiLNKAKSDLEEAKEWIKKSNQKIJDSIGNWH-NH2 548 

1029 Biotinyl-NSVAlJ)PIDISIELNKAKSDLEESK£WIKKSN^ 880 

1030 Biotinyl-ALDPIDISJELNKAKJSDL£^ 881 

1031 desAmmoTyrosme-NSVALDPIDISffiL 882 

1032 deju\minoTyrosine-AIJ^^ 883 

1033 Ac-YDASISQVNEEINQAIAFIRKADEL-NH2 984 

1034 Ac-YDASISQVNEEINQS1AYIRKADELL-NH2 985 

1035 Biotinyl-YDASISQVNEEINQALAYIRKADELL-NH2 986 

1036 Biotinyl-YDASlSQVNEEINQSIAFIRKSDELL-NH2 987 

1037 Ac-YDASISQVNBEINQSLAFIRKSDELL-NH2 988 

1038 Ac-WLEWDREINNYTSLIHSLIEESQNQQEKNEQEL-NH2 989 

1039 Biotinyl-IDISmLNKAJK^DLEESKEWIRRSNQKlDSIGNWH-NH2 916 

1044 Ac-YESTQKAFDGITNKVNSVIEKTOT , Q 81 

1045 Biotin-DEYDASISQVNEKINQSIJ^FIRKSDEIJ^NH2 82 

1046 Ac-MEWDREINNYTSUHSIJEESQNQQEJmEQEIJUNH2 90 

1047 Ac-WQEWEQKVRYLEANISQSLEQAQIQQEKNMYEL-NH2 892 

1048 Ac-WQEWEQKVRYLEANISQSLEQAQIQQEKNEYEL-NH2 893 

1049 Ac-WQEWEQKVRYLEAMTALLEQAQIQQEKNEYEL-NH2 894 

1050 Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNMVEL-NH2 895 

1 05 1 Ac-WQEWEQKVRYLEANISQSLEQAQIQQEKNEYELQKL-NH2 896 

1052 Ac-WQEWEQKWYLEANITAIXEQAQI(^EKNEYELQKI^NH2 897 

1053 Ac-WQEWEQKVRYLEAN^ , ALLEQAQIQQEK^^^YELQIa-^^ 898 

1054 Ac«n)ISIELNKAKSDLEESK£WIEKSNQKLDSIGNWH-NH2 

1055 Ac-EFGNIXKRLENLNKRVEDGITJDVWTYNAELLV^ 899 

1056 Ac-EDGFLDVWYNAEIXVmENERTTJ)FHDS 900 

1057 Ac^ISQVNEKINQSLAFIRKSDELL-NH2 901 

1058 desaminoTyr-SISQVNEKINQSIAFIRKSDELL-NH2 902 
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1059 


Ac-SISQVNEKJNQSLAYIRKSDELL-NH2 


Q(\1 


1060 


A(>QQIXI)VVKRQQEMLRLTVwGT^ 


y\jH 


1061 


YTSLJHSLIEESQNQQEKl^ 




1062 


Ac>FDASISQVNEKINQSLAYlR^ 


yuo 


1063 


Ac>YTSIJHSLIEESQNQQEKNEQELIJElJDKWA 


907 


1064 


T J l i_ i r\nprt 1 OIOAt nkTtn/'TXTAPT a urn* V C?"P\T7T T XTTJO 

Indole^3-acetyl-DEFDASISQVNEK^ 


Qf\Q 

yu<> 


1065 


lndole-3-acetyl-DETOl^ISQVNEKINQSLAH 


9U9 


1066 


Indole-3-acetyl-DEroi^ISQVNEKIEQSIAFA^^ 


910 


1067 


Indole-3-acetyl-DEFDESISQVNEK^ 


911 


1068 


lndole-3-acetyl-DEFDBSlSQVNEKIEESLQFIRI^ 


912 


1069 


Indole-3-acetyl-GGGGGDEFDA£ISQVN 


913 


1070 


2-Napthoyl-DETOASISQVNE^^ 


914 


1071 


desNH2Tyr-DEFDASISQVNEKINQSLAFIRK^ 


915 


1072 


biotin-AU)P17JISIELNK^^ 


916 


1073 


Ac- YD A SISQ VNEK1NQAIJVY1EXADELLHNVN AGKST-N^ 


917 


1074 


Ac-VYPSDEYDASlSQVbn2KINQ 


ni o 

918 


1075 


Ac-VYPSDEYDASISQVNEIUNQSIJVYIMCSDELU 


718 


1076 


Ac-WGWGYGYG-NH2 


919 


1077 


Ac-YGWGWGWGF-NH2 


920 


1078 


Ac-WQEWBQKVRYLEANITAIXJEQAQIQ 


921 


1079 


Ac-WQEWEQKVRYIJiAElTALQEEAQ 


922 


1081 


Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWAS 


923 


1082 


Ac-VWPSDETOASISQVNEKJNQSIJSJFIa^^ 


924 


1083 


Ac-SKMSEQ1DQIKKDEQKEGTGWGLGGKWWTSDWGV-NH2 


925 


1084 


Ac-l^KNISEQIDQK]a)EQKEGTGWGLGGKWWTSDWG-NH 


926 


1085 


Ac-DCSKMSEQIDQIXKDEQICEGTGWGLGGKWWTSDW 


927 


1086 


Ac-EDI^10nSEQIDQlKKDEQl<EGTGWGLGGKWWTSD-NH2 


928 


1087 


Ac~IEI)l^KN[SEQlI)QIKKDEQ 


929 


1088 


Ac-GlEDLS10sr[SEQIIXinCKDEQKEG 


930 


1089 


Ac-IGlEDLSKI^nSEQlDQIKKDEQ 


931 


1090 


2-Napthoyl~PSDETOASISQVM2KiNQSLAF 


An 
932 


1091 


Ac-VYPSDEYDASISQVNEKI^^ 


933 


1092 


Ac^VYPSDETOASISQVNEIONQALAFIMCADa^ 


934 


1093 


A<>VYPSDEYDASISQVNEKINQ 


935 


1094 


Biotinyl-YDASISQVNEKINQSLAFTRESDl^ 


936 


1095 


Ac-AIG1EDI^KMSEQIDQIKXDEQ1<JBGTGWGLGGKW-NH2 


937 


1096 


Ac-AAIGi^I^KMSEQIDQIKXDEQKEGTGWGLGGK-1^ 


938 


1097 


Ac-DAAIGIEDI^KMSEQIDQ1XKDEQK£GTGWGLGG-NH2 


939 


1098 


Ac-PDAAIGlEDLSKNISEQiDQlXKXJEQKEGTGWGLG-N^ 


940 


1099 


Ac-NITDKIDQIIHDFVDKTIJPDQGDNDNWWTG 


941 


1100 


Ac-KNTTOKIDQI[HDFVDKra 


942 


1101 


Ac-TaQOTDKIDQIIIaBFWKT^ 


943 


1102 


Ac-WTKMTDKIDQIIHDFVD^ 


944 


1103 


Ac-DWTKMTDK1T)QIIHD 


945 


1104 


Ac-HDWTKNITDKII^ 


946 


1105 


Ac^PHDWTKMTDl^QIIHDFVDKTL^ 


947 


1 106 


Ac-FPHDWTKNlTDKlI)OnHDFVD 


948 


1107 


Ac-IEPHDWTKNITD^ 


949 


1108 


Ac-AIEPHDWrKNTTOKIDQillTOFN^ 


950 


1109 


Ac-AAIEPHDWTKMTDKIDQl^ 
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1110 Ac-DAAffiPHDWTKMTDKTO 952 

1111 Ac>LSPTVWLSVIWMMWWGPSLYSI^ 953 

1112 Ac>GLSPTVWI£VIWMMWWG 1345 

1113 Ac^VGLSPTVWI^VIWMMWWGPSLYSI^^ 1346 

1114 A(>-FVGI^PTWLSVIWMMWWGPSLYSILSPFLPIJJ ) -NH2 1347 

1115 Ac-WFVGLSPTVW1JSVIWMM^^ 1348 

1116 'Ac-QWFVFLSPTVWl^v™^^ 1349 

1117 Ac-VQWFVGLSPTVWIJ3VrV^ 1350 

1118 Ac-FVQWFVGLSPTVWI^VIWMMWW 1351 

1119 Ac-PFVQWFVGI£PTVW^ 1352 

1120 Ac-WFVQWFVGI^TVWI^VIW^ 1353 

1121 Ac-LWFVQWFVGI£PTVWI^^ 1354 

1122 H-NHTTWMEWDREINN^ 954 

1123 H-QARQLLSGIV(^QNNIJLRAIEAQQHL 955 

1124 Ac-VYPSDBFDASISQVNBKINQS1AFIREADELLENV-NH2 956 

1125 Ac- VFP SDEFDASISQ VNEKJNQSIA Y1READBLLENV-NH2 957 

1126 Ac-DEFDASISQVNEKINQSLAYIREADELL-NH2 958 

1 127 Ac-NEQEL£ELDKWASLWNWFGGGGDEroASIS 959 

1128 A<^EIJ)KWASLWNWFGGGGDEFDASISQVN^ 960 

1 129 Naphthoyl-EGEGEGEGDEFDASISQVNOEKINQSLAJTRKSDELI^ 961 

1130 Ac-ASRKCEAKI^QLLQHYREVAAAKSSENDRLRLLLKQM 962 

1131 Naphthoyl-GDEEDASISQVNEKINQSLAFIRKSDELL-Nro 963 

1132 Naphthoyl-GDEEDASESQVNEKW^ 964 

1133 Naphthoyl-GDEEDASESQQNEKINQSIAFIRKSDEIX-NH2 965 

1134 Naphthoyl-GDEEDASESQQNEKQNQSLAFIRKSDELI^NH2 966 

1135 Naphthoyl-GDEEDASESQQNEKQNQSEAFTRKSDELL-NH2 967 

1136 Ac-WGDEFDESISQVNEKIEESLAFIRKSDELL-NH2 968 

1137 Ac-YTSLGGDEFDESISQVNEKIEESLAFIRKSDELLGGWNWF-NEC 969 

1138 Ac-YTSLfflSLGGDEFDESISQVhOjK^ 970 

1139 2-Naphthoyl-GDEFDESISQVNEKIEESLAFIRKSDELL-.NH2 971 

1 140 2-Naphthoyl-GDEEDESISQATNEKIEESIAE ? IRKSDELL-NH2 972 

1 14 1 2-Naphthoyl-GDEEDESISQVQEKIEESlJUTRKSDELI^NH2 973 

1142 2-Naphthoyl-GDEBDESISQVQEKIEESLLFIRKSDELL-NH2 974 

1143 Biotin-GDEYDESISQVNEKIEESIAFIRKSDELL-NH2 975 

1144 2-Naphthoyl-GDEYDESISQVNEECIEESIAFIRKSDELL-NH2 976 

1145 Ac- YTS LTHSLIDEQEKIEELAFIRKSDELLELDKWNWF-NH2 977 

1 146 VYPSDEYDASISQVNEEINQAIAYIRKADEIXENV-NH2 978 

1147 Ac-NHLLRAIEAQQHLLQLTVWGSKQI^ 979 

1 148 GGGVYPSDEYDASISQV>ffiEINQAIAYIRKAI)ELLENV-Nm 980 

1149 Ac-NNLLRAIEA(^HIXQLTVWGEKQ 981 

1 1 50 Ac-PTRVNYILnGVLVIAbuEVTGVRADVHLI^NH2 982 

1151 Ac-PTRVNmnGVLVIAbuEVTCVRADVH^ 983 

1152 Ac-PEKTPLLPmVNYIUIG^ 984 

1153 AhaGGGVYPSDEYDASISQVNEEINQAlAYIRKADELLENV-NH2 985 

1155 Ac-YTSLfflSLGGDEFDESISQ\^KIEESLAFIRK^SDELL-NH2 986 

1156 AC-YTSLGGDEFDESISQVNEKIEESIAFIRKSDELL-NH2 987 

1157 Ac-DEFDESISQVNEKIEESLAFIRKSDELLGGWASLWNWF-NH2 988 

1158 Ac-DEFDESISQVNEKIEESIAFIRKSDELLGGWNWF-NH2 989 

1 159 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKASLWNWF-NH2 990 

1 1 60 Ac-YTSLIHSLIEESQNQQEKNEQEIXELDKSLWNWF-NH2 99 1 
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1161 Ac-YTSLfflSIJEESQNQQEKNEQELLELDKLWNWF-NH2 992 

1162 Ac-YTSLmSIJCEESQNQQEKNEQELLELDKWNWF-NH2 993 

1163 Ac-MTWMEWDREINNYTSL^ 994 

1164 A^MTWMEWDREINNYTS^^ 995 

1165 Ac-MTWMEWDREINhTVTSLIHSL 996 

1166 Ac-MTWMEWDREINNYTSLIHSLIEESQNQQEKNEQELLELDKWNWF-NH2 997 

1167 Ac^vfTWMEWDREINhrvrreLM 998 

1168 Ac-MTWMEWDREINNYTSLfflSLffi^ 999 

1 169 (Pyr)HWSY(2-napthyl-D-Ala)LRPG-NH2 1000 

1170 A(>WNWTOEFDESISQVNEKIEESLAFIR^ 1001 

1171 Ac-YTSLfflSLIEESQNQQEK^QELLElJDKYASLYNYF-NH2 1002 

1172 Ac-YTSLIHSI < TEF^QNQQEEC^QELIJSLDKYAYLYNYF->nH2 1003 

1173 2-Naphthoyl-AcaAcaAcaDEFDESISQVNE 1004 

1 174 2-Naphtfaoyl-Ac^caAcaGDEFD 1005 

1175 2-Naphthoyl-GDETOESISQVNEKIEESLAFIRESDEIX^ 1006 

1176 2-Naphthoyl^DEFDESISQVNEKIEESIAFIEESDELL-NH2 1007 

1177 Ac-WQEWEQKVNYLEAN1TALLEQAQIQQBKNEYELQKJ^-NH2 1008 

1178 Ac-WQEWEQK\0)YLEANrrALLEQAQIQQEKNEYELQKl^NH2 1009 

1179 A(>WQEWEQKVRWLEAMTALIJBQAQIQQEKNEYELQKI^Nm . 1010 

1180 Ac-WQEWEKQWYIJBANITALI^QAQIQ 1011 

1181 Ac>WQEWEHQVRYIJEANITALLEQAQIQQEKNEYELQKI^ 1012 

1182 Ac^WQEWEEKWYIJEAhnrrAIXEQAQIQQEKNEYELQ 1013 

1183 A(>-WQEWDREVRYLEANITALLEQAQIQQEKNEYELQKI^>m 1014 

1184 Ac-WQEWEREVRYLEAIOTAIXEQ 1015 

1185 Ac-WQEWERQVRYI^ANITAIXEQAQIQQEKNEYBLQKI^Nm 1016 

1186 Ac-WQEWEQKVKYLEAN1TALLEQAQIQQEKNEYELQKL-NH2 t017 

1187 Ac-WQEWEQKVRFIJEANITALLEQAQI(^EKNEYELQKI^NH2 1018 

1188 A(>VKalPSDEYDASISQV>JEEINQAIAYIRKL^ 1019 

1189 Ac-VNalPSDENalDASISQVNEEINQAIAYlRKADEL^ 1020 

1190 Ac-VNaIPSDEYDASISQVNEEINQALANalIRKADELLENV-NH2 1021 

1191 Ac-VYPSDEFDASISQVNEKINQSLAFIREADELLFNFF-NTO 1022 

1192 Ac-VWSDEYDASISQVNEEINQALAYIRKADELLFN^ 1023 

1193 Ac-YTSHTALLBQAQIQQEK^ 1024 

1194 A(>YTSLrTALLEQAQIQQEK>JEYEU5KlDK^ASLWEWF-Nm 1025 

1195 Ac-YTSLITALLEQAQIQQEK^YELQKIX)EWASLWEWF-NH2 1026 

1196 Ac-YTSLITALLEQAQIQQEKNEYELQEIJ)EWASLWEWF-NH2 1027 

1197 Ac-YTSLITALLEEAQIQQEKNEYELQELDEWASLWEWF-NH2 1028 

1 198 Naphthoyl-Aua-Aim-Aua-TAI^ 1029 

1199 Ac-WAAWEQKVRYIJEAMTALLEQAQIQQEKKEYEI^KL->^ 1030 

1200 Ac-WQEAAQKVRYLEANTTALLEQAQIQQEKNEYELQKL-NH2 1031 

1201 Ac-WQEWAAKVRYI^Nn , Al>LEQAQIQQEKNEYELQKL-NH2 1032 

1202 Ac-WQAAEQKVRYI^NTTALLEQAQIQQEK^EYELQKL-NH2 1033 

1203 Ac-WQEWEAAVRYLEANITALLEQAQIQQEKNEYELQKL-NH2 1034 

1204 Ac-WQEWEQAARYLEANTTALLEQAQIQQEKNEYELQKI^NH2 1035 

1205 Ac-WQEWEQKAAYLEANITALLEQAQIQQEKNEYELQKL-NH2 1036 

1206 Ac-WQEWEQKVAALEANITALLEQAQIQQEKNEYELQKL-MI2 1037 

1207 Ac-WQEWEQKVRYLEANITALIJBQAQIQQEKNEYELQKLGGGGWASLWOT-^ 1038 

1208 2-Naphthoyl-GDEFDASISQV^fEKI^^QSIAE^RKSDELT-N^^2 1039 

1209 2-Naphthoyl-GDEFDASISQVNEKINQSLAFTRKSDELT-NH2 1040 

1210 2-Naphthoyl-GDEFDASlSQVNEKTNQSIAFTRKSDELT-Nffi 971 
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1211 2-Naph&oyl-GDEFDASISQTNEKTNQSLAFTRKSDELT-NH2 1038 

1212 2-Naphtfaoyl-GDEFDASTSQTNEKTNQSIAFI^SDELT-NH2 1039 

1213 2-Naphtfaoyl-GDEYDASTSQTNEKTNQSIAFTRKSDELT-NH2 1040 

1214 2-Naphthoyl^DEFDEEISQVNEKIEESIAFIRKSDELL-^ 1041 

1215 2-Naphthoyl-GDEFDASISQVNEKINQSLAFIRKSDELA-NH2 1042 

1216 2-NaphthoyWDEFDASASQANEKANQSLAFAMCSDEIA-KH2 1043 

1217 2-Naphthoyl-GDEFDESISQVNEKIEESLAFTRKSDELL-NH2 1044 

1218 2-Naphthoyl-GDEFDESISQVNEKTEESLAFIRKSDELI^NH2 1045 

1219 2-Naphthoyl-GDEFDESISQTNEKffiESI^^ 1046 

1220 2-Naphthoyl-GDEFDESTSQVNEKffiES^^ 1047 

1221 Ac-WNWFDEFDESTSQVNEKK^ 1048 

1222 Ac-WNWFDETOESTSQT^KffiESIAFIRKSDEIXWNWF- 1049 

1223 Ac-WNWFDEFDESTSQTI>tEK^ 1050 

1224 Ac-LQAGFFLLTRILT1PQSI^ 1355 

1225 Ac-YThO.IYTIIJEESQNQQEKNEQEIXEU)KWA 1051 

1226 Ac-WQEWEQKVRYLEANTTALLEQAQIQQ 1052 

1227 Ac-NNMTWQEWEQKVRYLEAM^ 1053 

1230 Ac-WNWFEEESDELLWNWF-NH2 1054 

1231 2-Naphthoyl-GFIEESDELLW-NH2 1055 

1232 Ac-WFIEESDELLW-NH2 1056 

1233 2-Naphthoyl-GFNFFIEESDELIJFNFF-NH2 1057 

1234 2-Naphtfaoyl-GESDELW-NH2 1058 

1235 Ac-WNWFGDEFDESISQVQEEIEESLAFIEESDEIXGGWNWF-NH2 1059 

1236 A(>WNWFmSLffiESQNQQEKMQELI^LDKWASLWNWF-NH2 1356 

1237 Ac-YTSLITALLEQAQIQQEENEYELQALDEWASLWEWF-NH2 1025 

1238 Ac-YTSUHSLGGDETOESISQVNEEIEESIAFIEESDEIXGGW 1060 

1239 2-Naphthoyl-GDEroESISQVQEEEEESLAFEBESDELL--NH2 1061 

1240 H-QARQIXSSIM(^QN>nLLRAI^ 1062 

1241 A<>CPKYVKQ>HXKLATGMRNVPEKQTR-NH2 1063 

1242 AoGLFGAIAGFIENGWEGMIDGWYGFRHQNSC-NH2 1064 

1243 Ac-LKFLGGT-NH2 1065 

1244 Ac-LDSWWTSLNFLGGT-NH2 1066 

1245 Ac-ILTIPQSLDSWWTSLNFLGGT-NH2 1067 

1246 Ac-GFFLLTEULTIPQSLDSWWTSLNFUjGT-NH2 1068 

1247 Ac-WQEWEQKTTALLEQAQIQQEKNEYELQKLDKWASLWNWF-NH2 1069 

1 248 Ac-WNWnTALI^QAQIQQEKNEYELQKIJ)KWASLWNWF-NH2 1070 

1249 A&-WQEWEQKJTAIXEQAQ1QQEKNEYELQKLDKWASLWEWF-NH2 1071 

1250 Ac-WQEWEQKWYLEAN1TALLEQAQIQQEKIEYELQKL-NH2 1072 

1 25 1 Ac-WQEV^QKVRYLEAQ1TA1XEQAQIQQEKIEYELQKL-NH2 1 073 

1252 A(>KENKANGTOAKVKLIKQELDKYKNAVTELQ 1074 

1253 A(>MKENKANGTDAKV^ 1075 

1254 (FS)- YTSLIHSLIEESQNQQ EKNEQELLELDKWASLWNWF-NH2 1076 

1255 2-Naphthoyl-GWNWFAcaI)EFDESISQVQEEIEESLAFIEESDELLAcaWKWF-NH2 1077 

1256 Ac-WNWGDEFDESISQVNEKIEESLAFIEESDELLGWNWF-NH2 1078 

1257 Ac-WNWFGDEFDESISQVNEmESI^ 1079 

1258 Ac-WNWF-Aca-DEFDESISQVNEKTC^ 1080 

1259 Ac-WNWF-Aca-DEFDESISQVTSJEKIEE 1081 

1260 Ac-EESQNQQEKNEQELLELDKWA-NH2 1082 

1261 EESQNQQEKNEQELLELDKWA 1083 

1262 Ac-CGTTDRSGAPTYSWGANDTDVFVLNNTRPPLGNWFG 1084 
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1263 


Ac^VEHRLEAACNWTRGERADLEDRDRSELSP-NH2 


1085 


1264 


Ac^VREGNASRAWVAVTPTVATRDGKIJn , -NH2 


1086 


1265 


Ac-CFSPRHHWTTQDANASIYPG-NH2 


1087 


1266 


A(>LQHYREVAAAKSSENDRLRIXLKQMCPSIJ)VDS-Nm 


1088 


1267 


Ac-WQEWDREISNYTSL3TA^ 


1089 


1268 


Ac-CWQEWDREISNYTSLITALIJ3Q 


1090 


1269 


Ac-WQEWDREISKTTSLrrALLEQAQIQQEKNEYEIXJKU) 


1091 


1270 


Ac-CWQEWDREISNYTSLITALLEQAQIQQEKNEYELQK^ 


1092 


1271 


Ac-GQNSQSPTSNHSPTSAPPTAPGYRWA-NH2 


1093 


1272 


Ac-PGSSTTSTGPARTALTTAQGTSLYPSA-NH2 


1094 


1273 


Ac-PGSSTTSTGPARTALTTAQGTSLYPSAAATKPSDGNATA-NH2 


1095 


1275 


Ac-WQEWDlUm , ALLEQAQI(^EKmYELQKIJD 


1097 


1276 


Ac-WQEWDI^TALLEQAQTQQEKNEYELQKLDEWASLWEWF-NH2 


1098 


1277 


AC-WQEWDREITAIXEQAQIQQEKNEYELQKIJ3EWEWF-NH2 


1099 


1278 


Ac-WQEWDREITALLEQAQIQQEKNEYELQK1JDEWEWF-NH2 


1100 


1279 


Ac-WQEWEREITALLEQAQIQQEKNEYELQKLIEWEWF-NH2 


1101 


1280 


Ac-WQEWEROTALI^QAQIQQEKIEYELQKLDEWEWF-NH2 


1102 


1281 


Ac-WQEWEITArXEQAQIQQEKNEYELQKIJ)EWEWF-NH2 


1103 


1282 


Ac-WQEWEITAIXEQAQIQQEKNEYELQKLIEWEWF-NH2 


1104 


1283 


Ac~WQEWEITALLEQAQIQQEKIEYEIX3KIJ)EWEWF-NH2 


1105 


1284 


Ac-WQBWEITALLEQAQIQQEKIEYELQKLIEWEWF-NH2 


1106 


1285 


Ac-WQEWDREIDEYDAf>ISQVNEI^ 


1107 


1286 


Ac-WQEWERmDEYDASISQVNEKINQAIAYIREADELWEWF-NH2 


1108 


1287 


Ac-WQEWEIDEYDASISQVNEKINQAIJVYIREADELWEWF- 


1109 


1288 


Ac-WQEWDREroEYDASISQVNEEINQAIAYIREADELWEWF-^m 


1110 


1289 


Ac-WQEWEREroEYDASISQVNEEINQAIAYIREADELWEWF-NH2 


1111 


1290 


Ac-WQEWEIDEYDASISQVNEEINQALAYIREADELWEWF-NH2 


1112 


1291 


Ac-WQEWDEYDASISQVNEKINQALAYIREADELWEWF- 


1113 


1292 


Ao-WQEWDEYDASISQVNEEINQALAYIREADELWEWF-NH2 


1114 


1293 


Ac>WQEWEQKITALI^AQIQQEKlEYELQKLIEWEWF-NH2 


1115 


1294 


Ac-WQEWEQKITALLEQAQIQQEKIEYELQKLIEWASLWEWF-NH2 


1116 


1295 


Ac>WQEWEITALLEQAQIQQEKlEYELQKLIEWASLWEWF-NH2 


1117 


1298 


-VYPSDEYDASISQVNEEINQAIAYIRKADELLENV-^ 


1160 


1299 


Ac-WVYPSDEYDASISQV7SIEEINQA^ 


1120 


1300 


YTSlJHSLffiESQNQQEKNEQELIJEIJDKWASLWNWF-NH2 


1121 


1301 


Ac-WQEWDEYDASISQVNEKJQ>fQAlAYIREADELWAWF-NH2 


1122 


1302 


Ac-WQAWDEYDASISQVNEKTNQALAYIREADELWAWF-NH2 


1123 


1303 


Ac-WQAWDEYDASISQVNEKINQALAYIREADELWEWF-NH2 


1124 


1304 


Biotn>YDPLVFPSDEFDASISQVNEKINQSLAFIRK^ 


1125 


1305 


Biota-TOPLVFPSDEFDASISQVNEK^ 


1126 


1306 


Biotm-QVNEKINQSIAFTRJKS^ 


1127 


1307 


Ac-WMEWDREI-NH2 


1128 


1308 


Ac-WQEWEQKI-NH2 


1129 


1309 


Ac-WQEWEQKITALIXQAQIQQEKIEYELQKLIKWASLWEWF-NH2 


1130 


1310 


Ac-WQEWEQKXTALLEQAQIQQEKIEYELQKLIEWASLWEWF-NH2 


1131 


1311 


Ac-WQEWEREISAYTSLn % ALLEQAQIQQEKIEYELQKLIEWEWF-NH2 


1132 


1312 


Ac-WQEWcKcloAY loLl 1 AI^Jd^AI^Iv^iiKAE^ 


1133 


1313 


AC-WQEWEREISAYTSLITALLEQAQIQQE10EYEIXJKEWEW-NH2 


1134 


1314 


Ac-WQEWEREISAYTSLITALLEQAQIQQEKIEYELQKLIEWEW-NH2 


1135 


1315 


Ac-FM^SDHSESIQKJCFQIMKJCHVNKIGVDSDPIGSWI^ 
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1316 Ac-DHSESIQKKFQLMKKHVNKI^ ^ 1137 

1317 Ac-WSVKQANLTTSLLGDLLDDVTSIRHAVLQNRA-NH2 1 138 

1318 Biotin-WMEWDREI-NH2 1128. 

1319 Biotin-NNMTWMEWDREINNYTSL-NH2 1139 

1320 Ac-GAASLTLTVQARQLLSGIVQQQNNLLRAIEAQQHLL-NH2 1140 

1321 Ac-ASLTLTVQARQLIJSGIVQQQ>mLUlAIEAQQHLLQL-NH2 1141 

1322 Ac-VSVGNTLYYVNKQEGKSLYVKG 1142 

1323 Ac-QHWSYGLRPG-NH2 1143 

1324 Ac-WQEWEQKIQHWSYGLRPGWASLWEWF-NH2 1144 

1325 Ac>WQEWEQKIQHWSYGLRPGWEWF-NH2 1145 

1326 Ac-WNWFQHWSYGLRPGWNWF-NH2 1146 

1327 AC-FNFFQHWSYGLRPGFNFF-NH2 1147 

1328 Ac-GAGAQHWSYGLR?GAGAG-NH2 1148 

1329 PLLVLQAGFFLLTRILTrPQSLDSWWTSLNFLGGT 482 

1330 Ac-WQEWEQKITALLEQAQIQQEKIEYELQKIAKWASLWEW-NH2 1149 

1331 Ac-WQEWEQKITALLEQAQI(^EKIEYELQKLAEWASLWEWF-NH2 1150 

1332 Ac-WQEWEQKn^AIXEQAQIQQEKAEYELQKIAEWASLWEWF-NIE 1151 

1333 Ac-WQEWEQKITAIXEQAQIQQEKAEYELQKLAEWASLWAWF-NH2 1152 

1334 Ac-WQEWEQKTTAIJ^QAQIQQEKAEY^^ 1 153 

1335 Ac^TNKAWSI^GVSVLTSKV^ 1 154 

1336 Ac-KAWSI^GVSVLTSKVLDI^^ 1155 

1337 Ac^WQEWEQKTTALLEQAQIQQEKmYELQKIJEWEWF-NH2 1 156 

1338 Ac-WQEWEQKJTALLEQAQIQQEKNEYELQKIJEWEWF-NH2 1157 

1339 Ac-WQEWEQKITALLEQAQIQQEKIEYELQKLDKWEWF-NH2 1 158 

1340 Ac-YDPLVFPSDEFDASISQVNEK1NQSLAF-NH2 1159 

1341 Fluor- VYPSDEYDASISQVNEEINQALAYTRKADELLEN^ 1160 

1342 Huor-YTSLIHSIJEESQN(^EKNEQEIXELDKWASLWKWF-NH2 1161 

1344 Ac-SGIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQARIL-NH2 1 162 

1345 Ac-QQQNNLLRAIEAQQHLLQLTVWG 1163 

1346 Ac^GIVQQQNMJLRAIEAQQHlX^^ 1164 

1347 Ac-WQEWEQKITALIJ£QAQI(^EKNEYELQ 1165 

1348 Ac-WQEWEQKTTALI^QAQIQQEKNEYELQK1AEWASLWAW-NH2 1166 

1349 Ac-WQEWEQKITALI^QAQIQQEKAEYELQKXAEWASLWAW-NH2 1167 

1350 Ac-WQEWEQKITALI^QAQI(^EKNEYELQKLAEWAGLWAWF-NH2 1168 

1351 Ac-WQEWEQKITALJ^QAQIQQEKNEYELQKIAEWAGLWAW-NH2 1169 

1352 Ac-WQEWEQKITAIXEQAQIQQEKAEYELQKLAEWAGLWAW-NH2 1170 

1353 Ac-WQEWEQKrrAIXEQAQIQQEK>IEYELQKXDKWAGLWEWF-NH2 1171 

1354 Ac-WQEWQHWSYGLRPGWEWF-NH2 1172 

1355 Ac-WQAWQHWSYGLRPGWAWF-NH2 1173 

1356 Biotmyl-WQEWEQKTTAIXEQAQIQQHK^YELQKXDKWASLWEWF-N^ 1174 

1357 WQEWEQKJTALLEQAQIQQEKNEYELQKIJDKWASLWEWF 1175 

1358 WQEWEQKETALLEQAQIQQEKIEYELQKLIEWEWF 1176 

1361 Ac-AGSTMGARSMTLTVQARQI^ 1179 

1362 Ac-AGSAMGAASLTLSAQSRTLIAGIVQQQQQLLDVVKRQQ-NH2 1180 

1363 Ac-AGSAMGAASTAXTAQSRTLLAGrVQQ(^ 1181 

1364 Ac-ALTAQSRTLI^GTVQQQ(^LLDVVKRQQELLRLTWGT-NH2 1182 

1365 Ac-TI^AQSRTLLAGIVQQQQQIJLDWKRQQEMLRLTW 1183 

1366 Ac-TLTVQARQLLSGIVQQQNbnLLRAIEAQQHLLQLTVW 1184 

1367 Ac-WQAWIEYEAELSQVKEKJEQSIAYIREADELWAWF-NH2 1185 

1 368 Ac-WQAWffiYEASl^QAKEKIEESKAYIREADELWAWF-NH2 1 1 86 

44 



SUBSTITUTE SHEET (RULE 26) 



WO 1999/059615 



PCT/US1999/011219 



T Seq. 

No. Sequence . ID No. 

1369 Ao-WQAWffiYERIXVQAKIiaAIAXLYIAKa 1 1 87 

1370 Ac-WQAWIEYERLLVQVKLKIA^ 1188 

1371 A<>WQAWmLERLLVQVKIJCIAIAKLEIAKELL 1189 

1372 Ac-GEWTYDDATKTFTVTEGGH-NH2 1 190 

1373 Ac^WQBWEQKIGEWTYDDATKTFTVTEGGHW 1191 

1374 Ac-GEWTYDDATKTFTVTE-NH2 1 192 

1375 Ac-WQEWEQKIGEWTYDDATKTFTVTEWASLWEWF-NH2 1193 

1376 AoMHRFDYRT-NH2 1194 

1377 Ac-WQEWEQKIMHRFDYRTWASLWEWF-NH2 1195 

1378 Ac-MHRFNWSTGGG-NH2 1196 

1379 Ac-WQEWEQKINIHRFNWSTGGGWASLWEWF-Nffi 1197 

1380 Ac-MHRPNWST-NH2 1 198 

1381 Ac-WQEWEQKIMHRFNWSTWASLWEWF-NH2 1199 

1382 Ac-LLVPLARIMTMSSVHGGG-NH2 1200 

1383 Ac-WQEWEQKILLVPIARIMTMSSVHGGGWASLWEWF-NH2 1201 

1384 Ac-LLVPIARIMTMSSVH-NH2 1202 

1385 Ac~WQEWEQKILLVPLARIMTMSSVHWASLWEWF-NH2 1203 

1386 TALLEQAQIQQEKNEYELQKLDK 1204 

1387 Ac-TALLEQAQIQQEKNEYELQKLDK-NH2 1205 

1388 Ac-TALLEQAQIQQEKIEYELQKLIE-NH2 1206 

1389 TALLEQAQIQQEKIEYELQKLIE 1207 

1390 Ac^ARQLLSGIVQQQNNLIJlAIEAQQHLLQLTVWGIKQLQARIIA 1208 

1391 Rhod-QARQLIJSGIVQQQN^^ 1209 

1392 Ac^AASLTI^AQSRTLIAGIVQ(^QQIXDVVKRQQEML-NH2 1210 

1393 Ac^SAMGAASLTLSAQSRTLIAGIVQQQQQIXDVVKItQQEML-Nm 121 1 

1394 Ac-PALSTGIJHl.HQNIVDVQFLFGVGSSIASWAIKWEY-Nm 1212 

1395 Ac-PAI^TGLIHLHQNIVDVQFLYGVGSSIASWAIK-NH2 1213 

1396 Ac-LSTTQWQVLPUSFITLPAXSTGLIHLHQNIVDVQY-NH2 1214 

1397 Ac-FRKFPEATFSRUGSGPRITPRUMVDFPFRLWHY-NH2 1215 

1398 Ac-DFPFRLWHFPlTnNYITFKVR^ 1216 

1399 Ac-YVGGVEHRLEAAUNWTRGERUDLEDRDRSEI^PL-NEi2 1217 

1400 MVYPSDEYDASISQVNEEINQALAYIRKADELLENV 1218 

1402 Ac^PIXVLQAGFFLLT^TIPQSlJ^SWWTSLNFUJG-Nm 1220 

1403 Ac-LGPIXVLQAGFFLLTR1LTOQSI^ 1221 

1404 Ac-FLGPIXVLQAGFFLLTRIL^ 1222 

1405 Ac-YTmTYTLLEESQN(MEKNEQEI^ 1223 

1406 YTNTIYTIXEESQN<^EKNEQEIX 1357 

1407 Ac-YTGIIYNIJ^ESQNQQEKiraQEIJ^^ 1358 

1408 YTGI^Y^^XEESQNQQEKNEQEIXEIJDKWANLWNWF 1359 

1409 Ac-YTSITTSIJUeKSQIQQEK^ 1360 

1410 YTSLIYSIXEKSQIQQEKNEQELLELDKWASLWNWF 1361 

14 1 1 Ac-EKSQIQQEKNEQELLELDKWA-NH2 1362 

1412 EKSQIQQEKNEQELLELDKWA 1363 

1413 Ac-EQAQIQQEKNEYELQKLDKWA-NH2 1364 

1414 Ac-YTSLIGSUEESQI(^ERNEQELI^U)RWASLWEWF-NH2 1365 

1415 Ac>YTXLmSLlXESQNQQXK>mQELXE3JDKWASLWNW^ 1366 

1416 Ac-YTXIJHSLIWESQNQQXKNEQELXELD-NH2 1367 

1417 AC-YTSUHSLIEESQNQQEKNEQELLELD-NH2 1368 

1418 Ac-WQEQEXKITAIJLXQAQIQQXKN^ 1369 

1419 Ac-XKTTAIXXQAQIQQXKNEYELXKJ.DKWASLWEWF-NH2 1370 
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1420 Ac-WQEWWXKITALLXQAQIQQXKNEYELXKXD-NH2 ~ 1371 

1421 Ac-WEQKITALLEQAQIQQEKNEYELQKLD-NH2 1372 

1422 AC-WEXKITALLXQAQIQQXKNEYELXKLD-NH2 1373 

1423 Ac-XKTTALLXQAQIQQXKNEYELXKLD-NH2 1374 

1425 Ac-QKITALLEQAQIQQEKNEYELQKLD'NH2 1375 

1426 Ac-QKITALLEQAQIQQEKNEYELQKIJ)KWASLWEWF-NH2 1381 

1427 Ac~WQEWEQKJTALLEQAQIQQEKNEYELQKLD-NH2 1379 

1428 Ac-VYPSDEYDASISQVNEEINQALAYIRKADELLEN-OH 1377 

1429 Ac-VYPSDEYDASISQVNEEINQALAYIRKADELLE-OH 1380 

1430 Ac-VYPSDEYDASISQVNEEINQAIAYIEXADELL-OH 1376 

1431 Ac-VYPSDEYDASISQVNEEINQAIAYIRKADEL-OH 1378 

1432 YPSDEYDASISQVNEEINQAIAYIRKADELLENV-NH2 1227 

1433 PSDEYD A SISQVNEEINQALAYIRKADELLENV-NH2 1228 

1434 SDEYDASISQVNEEINQAIAYIRKADELLENV-NH2 1229 

1435 DEYDASISQVNEEINQALAYIRKADELLENV-NH2 1230 

1436 Ac-VYPSDEYDASISQVDEEINQAIAYIRKADEL^ 1231 

1437 A<>VYPSDEYDASISQVNEEIDQAIAYIRKADELLENV-Nm 1232 

1438 Ac-VYPSDEYDASISQVNEEINQAI^YIRKADEIXEDV-Nffi 1233 

1439 Ac-VYPSDEYDASISQVDEEH)QAIAYIRKADELLENV-NH2 1234 

1440 Ac^LLSTNKAWSI^GVSVLTSKVL^ 1235 

1441 Ac-I£TNKAWSI£NGVSVLTSK^^ 1236 

1442 Ac-STNKAVVSLSNGVSVGTSKVLDIJKIfVTO 1382 

1443 Ac-T^^WSLSNGVSVLTSKVIJ^IJ<>^^D 1383 

1444 Ac-NKAWSLSNGVSVLTSKVU)^^ 1384 

1445 Ac-KAWSLSNGVSVLTSKVLDL^ 1385 

1446 Ac-AWSLSNGVSVLTSKVI£>U^^ 1386 

1447 Ac-WSLSNGVSVLTSKVDLKNYIDKQWLLPIVNKQSU-NH2 1387 

1448 Ac-VSI^GVSVLTSKVLDUOra^ 1388 

1449 Ac-SLSNGVSVLTSKVLDIJCNYroKQLLPrV^QSUSI->^ 13389 

1450 Ac-I^GVSVLTSKVIJDKI^NY^ 1390 

1451 Ac-SNGVSVLTSKVIJ)LKNYIDKQLLPrVTsK 1391 

1452 Ac-NGVSVTTSKVLDLKNYIDKQLI^ 1392 

1453 A(>GVS\H^TSKVIJDLKbr¥lDKQL^ 1393 

1454 Ao-VSVLTSKVIJ^LKNYIDKQLI^IVNKQSUSK 1394 

1455 Ac-SVLTSKVUDLKNYTOKQL^^ 1395 

1456 Ac-VLTSKVIJDLKNYIDKQIXPIVNKQSUSIS^ 1396 

1457 Ac-LTSKVUDUaSTTO^ 1397 

1458 Ac-TSKVLDLKNYIDKQLLPIVKQSUSISNffiTVIEF-NH2 1398 

1459 Ac-SKVLDLK>rm)KQIJLPIVNKQSUSISNIETVmF 1399 

1460 Ac-KVLDLKNYIDKQLLPIVNKQSUSISN 1ETVIEFQQ-NH2 1400 

1461 Ac-VXDLKNYIDKQLIJIVNKQSUSISNIFIVIEFQQK-Nm 1401 

1462 Ac-LDLKNYIDKQLLPIVNKQ 1402 

1463 Ac-DIJCNYTOKQUJI^^ 1403 

1464 Ac-LKNYHCDKQLLPIVNKQSUSIS^^ 1404 

1465 Ac-KNYlDK.QLLPrVNKQSUSISNlETVIBFQQKN^ 1405 

1466 Ac-NYTDICQLLPIVNKQSUSISOT 1406 

1467 Ac-YIDKQLLPrVNKQSUSISNIETVIEFQQKN^ 1407 

1468 Ac-IDKQLLPIVNKQSUSISNIETVIEFQQKNNRLLEI-NH2 1408 

1469 Ac-DKQLLPIVNKQSUSIfftflETV^ 1409 

1470 Ac-KQLLPWNKQSftJSISN^ 1410 
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1471 Ac-QIXPI\fl^QSUSISNIETra^ 141 1 

1472 Ac-VYPSDEYDASISQVNEEINQALA 1412 

1473 QVNEEINQALAYIRKADBLLENV-NH2 1413 

1474 VYPSDEYDASISQVNEEINQALAYIRKADELLENV 1414 

1475 Ac-DEYD^ISQVNEEINQALAYIREADEL-NH2 1415 

1476 Ac-DEYDASISQVNEKINQALAYIREADEL-NH2 1416 

1477 Ac-DDBCU*SVKNGTYDFPKFEEESKL>^^ 1417 

1478 Ac-DDE-Abu-LNSVKNGTYDFPKFEEESKLNRNEIK 1718 

1479 Ac-YHKCDDECLNSVKNGTFDFPKFEEES 1719 

1480 Ac-YHK-Abu-DDE-Abu-LNSVKNGT^ 1420 

1481 AC-YTSLIHSLIEESQIQQEKNEQELLELDKWASLWNWF-.NH2 1344 

1482 Ac-YTSLfflSUEESQNQQEKNEYEIJLEIJ)KWASLWNWF-NH2 1345 

1483 Ac-YTSLmSLffiESQIQQEKNEYEIXELDKWASLWNWF-NH2 1346 

1484 Ac-YTSLIHSIJEESQIWEKNEYELQKLDKWASLWNWF-Nffi 1347 

1485 Ac-YTSLfflSLffiBSQNQQEKNEQELQKLDKWASLWNWF-NH2 1348 

1486 Ac-YTSLmSLIEESQNQQEOnBYEI^KlX)KWASLWNWF-Nm 1421 

1487 Ac-YTSLfflSLffiESQI(^EKNEQELQKLDKWASLWNWF-NH2 1422 

1488 Ac-YTSLfflSLffiESQNQQEKNEQELLELDKWASLWEWF-NH2 1423 

1489 Ac-YTSLIHSLffiESQIQQEKNEQELLELDKWASLWEWF-NH2 1424 

1490 Ac-YTSLIHSLIEESQNQQEKNEYELLELDKWASLWEWF-NH2 1425 

149 1 Ac-YTSL1HSLIEBSQIQQEKNEYEIXEIJ3KWASLWEWF-NH2 1426 

1492 Ac-YTSLfflSLffiBSQI(X>EKNEYELQKLDKWASLWEWF.NH2 1427 

1493 Ac-YTSLmSIJEESQNQQEKNEQEIX3KIJDKWASLWEWF-NH2 1428 

1494 Ac-YTSLIHSLIEESQNQQEKNEYELQKLDKWASLWEWF-NH2 1429 

1495 Ac-YTSIJHSUEBSQIQQEKNEQELQKLDKWASLWEWE-NH2 1430 

1496 Ac-WQEQEQKITALLEQAQIQQEKNEYELQKIJDKEWWF-NH2 1431 

1497 Ac-WQEWEQKITALLEQAQI(^EKNEYELQK1IEWASLWEWF-NH2 1432 

1498 " Ac-WQEWEQKITALI^Q AQI(^EKNEYELQBQAKWASLWEWF-NH2 1256 

1499 Ac-WQEWEQKITAII^QAQIQQEKNEYELQKLIKWASLWEWF-NH2 1257 

1500 Ac-WQEWEQKITALIJEQAQIQQEKNEYELQKiIEWAGLWEWF-NH2 1258 

1501 Ac-WQEWEQKITAIXEQAQrQQEKmYELQKIAKWAGLWEWF-N^ 1259 

1502 Ac-WQEWEQKTTALLEQAQIQQEKNEYELQKLIKWAGLWEWF-NH2 1260 

1503 Ac-WQEWEQKITAIXEQAQIQQEKNEYELQKLIEWAGLWAWF-NH2 1261 

1504 Ac-WQEWEQKITAIXEQAQI(^EKNEYELQKLAKWAGLWAWF-NH2 1262 

1505 Ac-WQEWEQKITAIXEQAQIQQEKNEYELQKLIKWAGLWAWF-NH2 1263 

1506 Ac-WQEWEQKITALLEQAQIQQEKGEYELQKLDKQEQF-NH2 1264 

1507 Ac-WQEWEQKITALLEQAQIQQEKGEYELLELDKWEWF-NH2 1265 

1508 Ac-WQEWEQKITAIXEQAQIQQEKGEYELQKLAKWEWF-NH2 1266 

1509 AC-WQEWEQKTTALLEQAQIQQEKGEYELQKLDWQWEF-NH2 1267 

1510 Ac-WQEWEQKITAIXEQAQIQQEKGEYELLELAKWEWF-NH2 1268 

1511 Ac-WEQWEQKTrALLEQAQTQQEKNEYELLELDKWEWF-NH2 1269 

1512 A<>WQEWEQKTTALLEQAQIQQEKNEYELEEEIJEWASLWEWF-NH2 1270 

1513 Ac-WQEWEQmAII^QAQIQQEKNEYELLELIEWAGLWEWF-NH2 1271 

1 514 Ac-WQEWEQKITALLEQAQIQQEKNEYELLEIJEWAGLWAWF-NH2 1272 

1515 Ac-WQEWEREITALLEQAQIQQEKNEYELQKLIEWASLWEWF-NH2 1273 

1516 Ac-WQEWEREIQQEKNEYELQK11)KWASLWEWF-NH2 1274 

1517 Ac-WQEWEREIQQEKGEYELQKLIEWEWF-NH2 1275 

1518 Ac>WQEWQAQIQQEKNEYELQKIX)KWASLWEWF-NH2 1276 

1519 Ac- WQEWQAQIQQEKG E YELQKLIEWEWF-NH2 1277 

1520 PEG-GWQEWEQRITAIXEQAQIQQERNEYELQRLDEWASLWEWF-NH2 1437 
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1521 Ac-GWQEWEQRITALLEQAQIQQERNEYELQRJ^EWASLWEWF-NH2 1438 

1522 PEG-YTSLITALLEQAQIQQERNEQELLELDEWASLWEWP-NH2 1439 

1523 Ac-YTSLITALLEQAQIQQERNEQELLELDEWASLWEWF-NH2 1440 

1526 PEG-GWQEWEQR1TALLEQAQIQQER1S0BYBLQELDEWASLWEWF-NH2 1441 

1527 Ac-GWQEWEQRITALLEQAQIQQERNEYELQEIJDEWASLWEWF-NH2 1442 

1528 PEG-YTSLIGSLIEESQIQQERNEQELLELDRWASLWEWF-NH2 1443 

1529 PEG-GWQEWEQRn , ALLEQAQIQQERNEYELQRLDRWASLWEWF-NH2 1444 

1 530 Ac-GWQEWEQmTALLEQAQIQQEimEYELQRIJ)RWASLWEWF-NH2 1445 

1531 PEG-GWQEWEQRTTALLEQAQIQQERNEYELQELDRWASLWEWF-NH2 1446 

1532 Ac-GWQEWEQRTTAIJLEQAQIQQERNEYELQELDRWASLWEWF-NH2 1447 

1533 PEG-YTSLIGSLIEESQNQQERNEQELLELDRWASLWNWF-NH2 1448 

1534 Ac-YTSUGSLIEESQNQQERNEQEIXELDRWASLWNWF-NH2 1449 

1538 Ac-YTSLIHSLIEESQNQQEK-OH 1450 

1539 NEQELLELDK 1451 

1540 WASLWNWF-NH2 1 452 

1542 Ac-AAAWEQOTAIJJBQAQI<^EKNE^ 1453 

1543 Ac-WQEAAAIOTALIJBQAQIQQEKNEYELQ I454 

1544 Ac-WQEWEQAAAAIXEQAQIQQEKNEYELQKIJDKWAS^ 1455 

1545 Ac-WQEWEQKITAAAEQAQIQQEKNEYEIXJKIJ)KWASLWEWF-NH2 1456 

1546 Ac-WQEWEQK1TAIXAAAQI(^BKNEYELQKI^^ 1457 

1547 Ac-WQEWEQKITAIXEQAAAAQEKNEYELQKLDKWASLWEWF-NH2 1458 

1548 Ac-WQEWEQKITALLEQAQIQAAANEYELQKLDKWASLWEWF-NH2 1459 

1549 Ac-WQEWEQKITAIXEQAQIQQEKAAAELQKIJ)KWASLWEWF-Nm 1460 

1550 Ac-WQEWEQKITALLEQAQIQQEKNEYAAAKI^ 1461 

1551 Ac-WQEWEQKJTALIJEQAQIQQEKNEYELQAAAKWASLWEWF-NH2 1462 

1552 Ac-WQEWEQKITAIXEQAQIQQEKmYELQKIJDAAASLWEWF->m 1463 

1553 Ac-WQEWEQKITAIXEQAQIQQEKI^YELQKLDKWAAAAEWF-NH 1464 

1554 Ac-WQEWEQKITAIXEQAQIQQEK^EYELQKXDKWASLWAAA-NH 1465 

1556 Ac-YTSLfflSLIEESQNQQEKNEQEIXLDKWASLWNWF-NH2 1466 

1557 Ac-YTSLIHSLIEESQNQEKNEQELLELDKWASLWNWF-NH2 1467 

1558 Ac-ERTLDFHDS-NH2 1468 

1559 Ac~YTSLlHSIJEESQN<^EKNE^ 1459 

1563 Ac-YTSIJ^IJEESQN(Q)QEKNEQEIXELDKWASLWNW-]sIH2 1470 

1564 Ac-YTSLIHSLIEESQNQQDKWASLWNWF-NH2 1471 

1566 Ac-F¥EIIMDIEQNbfV r QGKKGIQQLQKWEDWVGWIGNI-NH2 1472 

1567 Ac-mQTIWNHGNITLGEWYNQTKD^^ 1473 

1568 Ac-WhmGNITLGEWYNQTKDLQQK^^ 1474 

1572 Ac-YTSLIHSIJEESENQQEKNEQEIJ^^ 1475 

1573 Ac-YTSLfflSLIEESQDQQEKNEQEIXEI^ 1476 

1574 Ac-YTSLIHSLIEESQKEQEKNEQELLEIJDKWASLWNWF-NH2 1477 

1575 C-YTSLIHSLIEESQNQEEKNEQELLELDKWASLWNWF-NH2 1478 

1576 Ac-YTSLIHSIJ[EESQNQQEKDEQEIXE1J)KWASLWNWF~NH2 1479 

1577 Ac-LGEWYNQTKDLQQKFYEIIMDffiQNNV(^KKGIQQ-NH2 148O 

1578 Ac-WYNQTKDLQQKFYEIIMDIEQNNV(^0:GIQQLQK-NH2 1481 

1579 Ac-YTSIJHSLIEESQN<^EK]^ 1 482 

1580 Ac-YTSIJHSUEESQNQQEKNEQEIXEIJDKWASLWDWF-NH2 1483 
1586 Ac-XI^IHSIJEESQNQQEK^ 1484 
1588 Ac-YNQTKmQQKFYEIIMDIEQN^ 1485 
1598 Ac-YTSLIHSLIEESQNQQEKNEQEIXEIJDKWASLWhrWF I486 
1600 Ac-TLWQARQLI^GIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQAR-NH2 1487 
1603 Ac-L(^KFYWMDIEQNNVQGKKGIQQLQKWEDWVGW-Nffi 1488 

1627 Ac-YTSIJHSIJEESQNQQEKNEQELLALDKWASLWNWF-NH2 1489 

1628 Ac-YTSIJHSIJEESQNQQEKNEQEIJLEADKWASLWNWF-NH2 1490 
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1629 Ac-YTSLIHSLIEESQNQQEKNEQELLELAKWASLWNWF-NH2 1491 

1630 Ac-YTSLIHSLIEESQNQQEKAEQELLELDKWASLWNWF-NH2 1492 

1631 AoYTSLIHSLIEESQNQQEKNAQELLELDKWASLWNWF-NH2 1493 

1632 Ac-YTSLmSLffiESQNQQEK^ 1494 

1634 Ac-WQEWEQKITALI^QAQIQQEK^QELQKLDKWASLWBWF-NH2 1495 

1635 Ac-WQEWEQKITALLEQAQIQQEKAEYELQKLDKWASLWEWF-NH2 1496 

1636 Ac-WQEWEQKITALLEQAQIQQEK^AYEIXJKIJDKWASLWEWF-NH2 1497 

1637 Ao-WQEWEQKITALLEQAQIQQEKNEAELQKLDKWASLWEWF-NH2 1498 

1644 Ac-E YD LRRWEK-NH2 1499 

1645 Ac-EQELLELDK-NH2 1500 

1646 Ao-EYELQKLDK-NH2 1501 

1647 Ac-WQEWEQKJTALLEQAQIQQEKNEQELUCLDKWASLWEWF-NH2 1502 

1648 Ac-WQEWEQKITALLEQAQIQQEKNEQELLEIX)KWASLWEWF-NH2 1503 

1649 Ac-WQEWEQKTTAIXEQAQIQQEKNDKWASLWEWF-NH2 1504 

1650 Ac-YTSLIHSLIEESQNQAEKNEQELLELDKWASLWNWF-NH2 1505 

1651 Ac-YTSLIHSLJEESQNQQAKNEQELIJBLDKWASLWNWF-NH2 1506 

1652 Ac-YTSLfflSLIEESQNQQEANEQELLEIX)KWASLWNWF-NH2 1507 

1653 Ac-YTSLEHSLIEESANQQEANEQELLELDKWASLWNWF-NH2 1508 

1654 Ac-YTSLfflSLEEESQAQQEKNEQELLELDKWASLWNWF-NH2 1509 

1655 Ac-YTSIJHSLffiESQNAQEKNEQELLEU)KWASLWNWF-NH2 1510 

1656 Ac-YTSimAJJEESQNQQEKmQELXELDKWASLWNWF-NH2 1511 

1657 AC-YTSUHSAIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1512 

1658 Ac-VYPSDEYDASISQVNEEINQAIAYIRKADELLENV-NH2 1513 

1659 Ac-YTSLIHSIAEESQNQQEKNEQBLLELDKWASLWNWF-NH2 1514 

1660 Ac-YTSAIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1515 

1661 Ac-YTSUUISLIEESQNQQEKNEQELLEII)KW 1516 

1662 Ac-YTSLIASLEEESQNQQEKNEQELLELDKWASLWNWF-NH2 1517 

1663 A(>ATSUHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1518 

1664 Ac-YASLIHSIJCEESQNQQEKNEQEIXELDKWASLWKWF-NH2 1519 

1665 Ac-YTALIHSLIEESQN(^EKNEQELLELDKWASLWNWF--NH2 1520 

1666 A^RIQDLEKYVEDIXIDLWSYNAELLVALENQ-Nm 1521 

1667 Ac-HTTDT .TOSEMNKLFEKTRRQLREN-NH2 1522 

1668 Ac-SEMNKLFEKTRRQLREN -NH2 1523 

1669 Ac-WPSDEADASISQVNEKINQSIAFmKSDELLHNV-NH2 1524 

1670 Ac-VWSDEFAASISQVNEKINQSLAFIRKSDELLHW 1525 

1671 Ac-VFPSDKFl>ASISAVNEKINQSLAFIRKSDELLHNV->^ 1526 

1672 Ac-WPSDEFDASISQANEKINQSIAFIRK5DELLHNV->^ 1527 

1673 Ac-VFPSDEFDASISQVAEKINQSIAFIRKSDEIXHNV-NH^ 1528 

1674 Ac-WQEWEQKITAALEQAQIQQEKNBYELQKLDKWASLWEWF-NH2 1529 

1675 Ac-WQEWEQKITALAEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1530 

1676 Ac-WQEWEQKITALLEQAAIQQEKNEYELQKLDKWASLWEWF-NH2 1531 

1677 Ac-WQEWEQKITAIXEQAQAQQEKNEYELQKLDKWASLWEWF-NH2 1532 

1678 AcAVQEWEQKITALLEQAQIAQEKNEYELQKLDKWASLWEWF-NH2 1533 

1679 Ac-WQEWEQKITAIXEQAQIQAEKNEYELQKIJ)KWASLWEWF-NH2 1534 

1680 Ac-VFPSDEFDAS1SQVNEKINQSAAFIRK5DELLHNV-NH2 1535 

1681 Ac-VFPSDETOASISQVNEKINQSI^Ali^SDELLHNV-Nm 1536 

1682 Ac-VFPSDEFDASISQVNEKINQSLAFIRKSDEALHNV-NH2 1537 

1683 Ac-VFPSDEFDASISQVNEKJNQSIAETRKSDEL^^ 1538 

1684 Ac-VCTSDEFDAS1SQVNEKINQSLAFIRKS^ 1539 

1685 Ac-WQEWQKITAIXEQAQIQQAKNEYELQKIJDKWASLWEWF-NIO 1540 

1687 Ac-WQEWEQKTTALLEQAQIQQEKNEYELQALDKWASLWEWF-NH2 1541 

1688 Ac-WQEWEQKITA1XEQAQIQQEKNEYELQKADKWASLWEWF-NH2 1542 
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It is to be understood that the peptides listed in Table 
2 are also intended to fall within the scope of the present 
invention. As discussed above , those peptides depicted in 
Table 2 that do not already contain enhancer peptide 
sequences (that is, do not represent hybrid polypeptides) can 
5 be utilized in connection with the enhancer peptide sequences 
and teaching provided herein to qenerate hybrid polypeptides. 
Further, the core polypeptides and the core polypeptide of 
the hybrid polypeptides shown in Table 2 and FIG. 13 can be 
used with any of the enhancer peptide sequences described 
herein to routinely produce additional hybrid polypeptides, 

10 which are also intended to fall within the scope of the 
present invention. 

It is noted that while a number of the polypeptides 
listed in Table 2 and FIG. 13 are depicted with modified, 
e.g. . blocked amino and/or carboxy termini or d-isomeric 
amino acids (denoted by residues within parentheses) , it is 

15 intended that any polypeptide comprising a primary amino acid 
sequence as depicted to Table 2 and FIG. 13 is also intended 
to be part of the present invention. 

The core polypeptide sequences, per se . shown in Table 2 
and FIG. 13, as well as the hybrid polypeptides comprising 
such core polypeptides, can exhibit antiviral, and/or anti- 

20 fusogenic activity and/or can exhibit an ability to modulate 
interacellular processes that involve coiled-coil peptide 
structures. Among the core polypeptide sequences are, for 
example, ones which have been derived from individual viral 
protein sequences. Also among the core polypeptide sequences 
are, for example, ones whose amino acid sequences are derived 

25 from greater than one viral protein sequence ( e.g. . an HIV-1, 
HIV- 2 and SIV -derived core polypeptide) . 

In addition, such core polypeptides can exhibit amino 
acid substitutions, deletions and/or insertions as discussed, 
above, for enhancer polypeptide sequences as long as the 
particular core polypeptide's antiviral and/or antifusogenic 

30 activity (either per se or as part of a hybrid polypeptide) 
is not abolished. 
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With respect to amino acid deletions, it is preferable 
that the resulting core polypeptide is at least about 4-6 
amino acid residues in length. With respect to amino acid 
insertions, preferable insertions are no greater than about 
50 amino acid residues, and, more preferably no more than 
5 about 15 amino acid residues. It is also preferable that 
core polypeptide insertions be amino- and/or carboxy-terminal 
insertions. 

Among such amino and/ or carboxy-terminal insertions are 
ones which comprise amino acid sequences amino and/or carboxy 
to the endogenous protein sequence from which the core 

10 polypeptide is derived. For example, if the core polypeptide 
is derived from gp41 protein, such an insertion would 
comprise an amino and/ or carboxy-terminal insertion 
comprising a gp41 amino acid sequence adjacent to the gp41 
core polypeptide sequence. Such amino and/ or carboxy 
terminal insertions can typically range from about 1, 5, 10, 

15 15, 20, 25, 30, 35, 40, 45 or 50 amino acid residues amino to 
and/ or carboxy to the original core polypeptide. 

The hybrid polypeptides of the invention can still 
further comprise additional modifications that readily allow 
for detection of the polypeptide. For example, the hybrid 
polypeptides can be labeled, either directly or indirectly. 

20 Peptide labeling techniques are well known to those of skill 
in the art and include, but are not limited to, radioactive, 
fluorescent and colorimetric techniques. Indirect labeling 
techniques are also well known to those of skill in the art 
and include, but are not limited to, biotin/streptavidin 
labeling and indirect antibody labeling. 

25 The invention further relates to the association of the 

enhancer polypeptide sequences to types of molecules other 
than peptides. For example, the enhancer peptide sequences 
may be linked to nucleic acid molecules ( e.g. , DNA or RNA) or 
any type of small organic molecule for the purpose of 
enhancing the pharmacokinetic properties of said molecules. 

30 
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5.2. SYNTHESIS OF PEPTIDES 
The enhancer, core and hybrid polypeptides of the 
invention may be synthesized or prepared by techniques well 
known in the art. See, for example, Creighton, 1983, 
Proteins: Structures and Molecular Principles, W.H. Freeman 
and Co., NY, which is incorporated herein by reference in its 
entirety. Hybrid polypeptides may be prepared using 
conventional step-wise solution or solid phase synthesis, 
fragment condensation, F-MOC or T-BOC chemistry. (see, e.g., 
Chemical Approaches to the Synthesis of Peptides and 
Proteins, Williams et al., Eds., 1997, CRC Press, Boca Raton 
Florida, and references cited therein; Solid Phase Peptide 
Synthesis: A Practical Approach, Atherton & Sheppard, Eds., 
1989, IRL Press, Oxford, England, and references cited 
therein) . Likewise the amino- and/or carboxy-terminal 
modifications . 

The enhancer , core and hybrid polypeptides of the 
invention can be purified by art-known techniques such as 
normal and reverse phase high performance liquid 
chromatography, ion exchange chromatography, gel 
electrophoresis, affinity chromatography, size exclusion, 
precipitation and the like. The actual conditions used to 
purify a particular polypeptide will depend, in part, on 
synthesis strategy and on factors such as net charge, 
hydrophobicity, hydrophilicity, solubility, stability etc. , 
and will be apparent to those having skill in the art. 

Hybrid, enhancer and core polypeptides may also be made 
using recombinant DNA techniques. Here, the nucleotide 
sequences encoding the polypeptides of the invention may be 
synthesized, and/or cloned, and expressed according to 
techniques well known to those of ordinary skill in the art. 
See, for example, Sambrook, et al. , 1989, Molecular Cloning, 
A Laboratory Manual, Vols. 1-3, Cold Spring Harbor Press, NY. 

One may obtain the DNA segment encoding the polypeptide 
of interest using a variety of molecular biological 
techniques, generally known to those skilled in the art. For 
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example, polymerase chain reaction (PGR) may be used to 
generate the DNA fragment encoding the protein of interest. 
Alternatively, the DNA fragment may be obtained from a 
commercial source. 

The DNA encoding the polypeptides of interest may be 
5 recombinantly engineered into a variety of host vector 

systems that also provide for replication of the DNA in large 
scale. These vectors can be designed to contain the 
necessary elements for directing the transcription and/or 
translation of the DNA sequence encoding the hybrid 
polypeptide. 

10 Vectors that may be used include, but are not limited 

to, those derived from recombinant bacteriophage DNA, plasmid 
DNA or cosmid DNA. For example, plasmid vectors such as 
pcDNA3, pBR322, pUC 19/18, pUC 118, 119 and the M13 mp series 
of vectors may be used- Bacteriophage vectors may include 
XgtlO, Xgtll, Agtl8-23, AZAP/R and the EMBL series of 

15 bacteriophage vectors, Cosmid vectors that may be utilized 
include, but are not limited to, pJB8, pCV 103, pCV 107, pCV 
108, pTM, pMCS, pNNL, pHSG274, COS202, COS203, pWE15, pWE16 
and the charomid 9 series of vectors. 

Alternatively, recombinant virus vectors including, but 
not limited to, those derived from viruses such as herpes 

20 virus r retroviruses, vaccinia viruses, adenoviruses, adeno- 
associated viruses or bovine papilloma viruses plant viruses, 
such as tobacco mosaic virus and baculovirus may be 
engineered. 

In order to express a biologically active polypeptide, 
the nucleotide sequence coding for the protein may be 

25 inserted into an appropriate expression vector, i.e., a 
vector which contains the necessary elements for the 
transcription and translation of the inserted coding 
sequences. Methods which are well known to those skilled in 
the art can be used to construct expression vectors having 
the hybrid polypeptide coding sequence operatively associated 

30 with appropriate transcriptional/translational control 
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signals. These methods include in vitro recombinant DNA 
techniques and synthetic techniques. See, for example, the 
techniques described in Sambrook, et al., 1992, Molecular 
Cloning, A Laboratory Manual . Cold Spring Harbor Laboratory, 
_ N.Y.. and Ausubel et al., 1989, Current Protocols in Molecular 
Biology, Greene Publishing Associates & Wiley Interscience, 
N.Y., each of which are incorporated herein by reference in 
its entirety. 

The nucleic acid molecule encoding the hybrid, enhancer 
and core polypeptides of interest may be operatively 

10 associated with a variety of different promoter/ enhancer 

elements. The promoter/ enhancer elements may be selected to 
optimize for the expression of therapeutic amounts of 
protein. The expression elements of these vectors may vary 
in their strength and specificities. Depending on the 
host /vector system utilized, any one of a number of suitable 

15 transcription and translation elements may be used. The 
promoter may be in the form of the promoter which is 
naturally associated with the gene of interest. 
Alternatively, the DNA may be positioned under the control of 
a recombinant or heterologous promoter, i.e., a promoter that 
is not normally associated with that gene. For example, 

20 tissue specific promoter/ enhancer elements may be used to 
regulate the expression of the transferred DNA in specific 
cell types. 

Examples of transcriptional control regions that exhibit 
tissue specificity which have been described and could be 
used include, but are not limited to, elastase I gene control 
25 region which is active in pancreatic acinar cells (Swift et 
al., 1984, Cell 38:639-646; Ornitz et al., 1986, Cold Spring 
Harbor Svmp. Quant. Biol. 50:399-409; MacDonald, 1987, 
Hepatoloay 7:42S-51S); insulin gene control region which is 
active in pancreatic beta cells (Hanahan, 1985, Nature 
3.15:115-122); immunoglobulin gene control region which is 

30 

active in lymphoid cells (Grosschedl et al., 1984, Cell 
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38:647-658; Adams et al., 1985 f Nature 318 :533-538; Alexander 

et al., 1987, Mol. Cell. Biol. 7:1436-1444): albumin gene 

control region which is active in liver (Pinkert et al . , 

1987, Genes and Devel. 1:268-276) alpha-f etoprotein gene 
5 control region which is active in liver (Krumlauf et al. , 

1985, Mol. Cell. Biol. 5:1639-1648; Hammer et al., 1987, 
Science 235 :53-58) ; alpha-l-antitrypsin gene control region 
which is active in liver (Kelsey et al., 1987, Genes and 

Devel. 1:161-171); beta-globin gene control region which is 
active in myeloid cells (Magram et al., 1985, Nature 315 :338- 

10 

340; Kollias et al., 1986, Cell 46:89-94); myelin basic 

protein gene control region which is active in 
oligodendrocyte cells in the brain (Readhead et al., 1987, 

Cell 48.: 703-712) ; myosin light chain-2 gene control region 
which is active in skeletal muscle (Shani, 1985, Nature 
15 314:283-286); and gonadotropic releasing hormone gene control 
region which is active in the hypothalamus (Mason et al., 

1986, Science 234 :1372-1378) . Promoters isolated from the 
genome of viruses that grow in mammalian cells, (e.g., 

vaccinia virus 7.5K, SV40, HSV, adenoviruses MLP, MMTV f LTR 
and CMV promoters) may be used, as well as promoters produced 

20 

by recombinant DNA or synthetic techniques. 

In some instances, the promoter elements may be 
constitutive or inducible promoters and can be used under the 
appropriate conditions to direct high level or regulated 
expression of the nucleotide sequence of interest. 

Expression of genes under the control of constitutive 

25 . . . 

promoters does not require the presence of a specific 

substrate to induce gene expression and will occur under all 

conditions of cell growth. In contrast, expression of genes 

controlled by inducible promoters is responsive to the 

presence or absence of an inducing agent. 

Specific initiation signals are also required for 

30 

sufficient translation of inserted protein coding sequences. 
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These signals include the ATG initiation codon and adjacent 
sequences. In cases where the entire coding sequence, 
including the initiation codon and adjacent sequences are 
inserted into the appropriate expression vectors, no 
additional translational control signals may be needed. 
5 However, in cases where only a portion of the coding sequence 
is inserted, exogenous translational control signals, 
including the ATG initiation codon must be provided. ■ 
Furthermore, the initiation codon must be in phase with the 
reading frame of the protein coding sequences to ensure 
translation of the entire insert. These exogenous 
10 translational control signals and initiation codons can be of 
a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of 
transcription attenuation sequences, enhancer elements, etc. 

5.3. USES OF THE ENHANCER PEPTIDE SEQUENCES, CORE 
15 POLYPEPTIDES AND HYBRID POLYPEPTIDES OF THE 
I NVENTION 

As discussed above, the enhancer peptide sequences of 
the invention can be utilized to enhance the pharmacokinetic 
properties of any core polypeptide through linkage of the 
core polypeptide to the enhancer peptide sequences to form 

20 hybrid polypeptides. The observed enhancement of 

pharmacokinetic properties is relative to the pharmacokinetic 
properties of the core polypeptide alone. Standard 
pharmacokinetic character parameters and methods for 
determining and characterizing the pharmacokinetic properties 
of an agent such as a polypeptide are well known to those of 

25 skill in the art. Non-limiting examples of such methods are 
presented in the Examples provided below. 

The enhancer peptide sequences of the invention can, 
additionally, be utilized to increase the in vitro or ex-vivo 
half-life of a core polypeptide to which enhancer peptide 
sequences have been attached. For example, enhancer peptide 

30 sequences can increase the half life of attached core 
polypeptides when the resulting hybrid polypeptides are 
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present in cell culture, tissue culture or patient samples, 
( e.g. , cell samples, tissue samples biopsies, or other sample 
containing bodily fluids) . 

The core polypeptides and hybrid polypeptides of the 
invention can also be utilized as part of methods for 
5 modulating ( e.g. y decreasing, inhibiting, disrupting, 

stabilizing or enhancing) fusogenic events. Preferably, such 
peptides exhibit antifusogenic or antiviral activity. The 
peptides of the invention can also exhibit the ability to 
modulate intracellular processes involving coiled-coil 
peptide interactions. 

10 In particular embodiments, the hybrid polypeptides and 

core polypeptides of the invention that exhibit antiviral 
activity can be used as part of methods for decreasing viral 
infection. Such antiviral methods can be utilized against, 
for example, human retroviruses , particularly HIV (human 
immunodeficiency virus), e.g. , HIV-1 and HIV-2, and the human 

15 T- lymphocyte viruses (HTLV-I and HTLV-II) , and non-human 
retroviruses, such as bovine leukosis virus, feline sarcoma 
and leukemia viruses, simian immunodeficiency viruses (SIV) , 
sarcoma and leukemia viruses, and sheep progress pneumonia 
viruses . 

The antiviral methods of the invention can also be 
20 utilized against non-retroviral viruses, including, but not 
limited to, respiratory syncytial virus (RSV) , canine 
distemper virus, newcastle disease virus, human parainfluenza 
virus, influenza viruses, measles viruses, Epstein-Barr 
viruses, hepatitis B viruses and Mason-Pfizer viruses. 

The above-recited viruses are enveloped viruses. The 
25 antiviral methods of the invention can also be utilized 

against non-enveloped viruses, including but not limited to 
picornaviruses such as polio viruses, hepatitis A virus, 
enterovirus, echoviruses, and coxsackie viruses, 
papovaviruses such as papilloma virus, parvoviruses, 
adenoviruses and reoviruses. 
30 Other antifusogenic activities that can be modulated via 

methods that utilize the peptides of the invention include, 
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but are not limited to modulation of neurotransmitter 
exchange via cell fusion, and sperm-egg fusion. Among the 
intracellular disorders involving coiled-coil interactions 
that can be ameliorated via methods that utilize the peptides 
of the invention are disorder involving, for example, 
bacterial toxins. 

The antifusion or antiviral activity of a given core 
polypeptide or hybrid polypeptide can routinely be 
ascertained via standard in vitro, ex vivo and animal model 
assays that, with respect to antiviral activity, can be 
specific or partially specific for the virus of interest and 
are well known to those of skill in the art. 

The above description relates mainly to antiviral and 
antifusion-related activities of core and hybrid polypeptides 
of the invention. The hybrid polypeptides of the invention 
can also be utilized as part of any method for which 
administration or use of the core polypeptide alone might be 
contemplated. Use of hybrid polypeptides as part of such 
methods is particularly preferable in instances wherein an 
increase in the pharmacokinetic properties of the core 
polypeptide is desired. For example, insulin is utilized as 
part of treatment for certain types of diabetes. A hybrid 
polypeptide comprising an insulin or insulin fragment as the 
core polypeptide can, therefore, also be utilized as part of 
methods for ameliorating symptoms of forms of diabetes for 
which insulin is used and/or contemplated. 

In addition to the above therapeutic methods, the 
peptides of the invention can still further be utilized as 
part of prognostic methods for preventing disorders, 
including, but not limited to disorders involving fusion 
events, intracellular processes involving coiled-coil 
peptides and viral infection that involves cell-cell and/or 
virus-cell fusion. For example, the core and hybrid 
polypeptides of the invention can be utilized as part of 
prophylactic methods of preventing viral infection. 

The hybrid polypeptides of the invention can still 
further be utilized as part of diagnostic methods. Such 
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methods can be either in vivo or in vitro methods . Any 
diagnostic method that a particular core polypeptide can be 
utilized can also be performed using a hybrid polypeptide 
comprising the core polypeptide and a modification or primary 
amino acid sequence that allows detection of the hybrid 
polypeptide. Such techniques can reflect an improvement over 
diagnostic methods in that the increased half life of the 
hybrid polypeptide relative to the core polypeptide alone can 
increase the sensitivity of the diagnostic procedure in which 
it is utilized. Such diagnostic techniques include, but are 
not limited to imaging methods, e.g. . in vivo imaging 
methods. In a non- limiting example of an imaging method, a 
structure that binds the core polypeptide of a hybrid 
polypeptide can be detected via binding to the hybrid 
polypeptide and imaging (either directly or indirectly) the 
bound hybrid polypeptide. 

5.4. PHARMACEUTICAL FORMULATIONS, DOSAGES 
AND MODES OF ADMINISTRATION 

The peptides of the invention may be administered using 
techniques well known to those in the art. Preferably, 
agents are formulated and administered systemically. 
Techniques for formulation and administration may be found in 
"Remington's Pharmaceutical Sciences", latest edition, Mack 
Publishing Co., Easton, PA. Suitable routes may include 
oral, rectal, vaginal, lung ( e.g. . by inhalation), 
transdermal, transmucosal, or intestinal administration; 
parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as, intrathecal, direct 
intraventricular, intravenous, intraperitoneal, intranasal, 
or intraocular injections, just to name a few. For 
intravenous injection, the agents of the invention may be 
formulated in aqueous solutions, preferably in 
physiologically compatible buffers such as Hanks 1 solution, 
Ringer* s solution, or physiological saline buffer to name a 
few. In addition, infusion pumps may be used to deliver the 
peptides of the invention. For transmucosal administration, 
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penetrants appropriate to the barrier to be permeated are 
used in the formulation. Such penetrants are generally known 
in the art. 

In instances wherein intracellular administration of the 
peptides of the invention or other inhibitory agents is 
5 preferred, techniques well known to those of ordinary skill 
in the art may be utilized. For example , such agents may be 
encapsulated into liposomes, or microspheres then 
administered as described above. Liposomes are spherical 
lipid bilayers with aqueous interiors. All molecules present 
in an aqueous solution at the time of liposome formation are 

10 incorporated into the aqueous interior. The liposomal 
contents are both protected from the external 
microenvironment and, because liposomes fuse with cell 
membranes, are effectively delivered into the cell cytoplasm. 
Additionally, due to their hydrophobic ity, when small 
molecules are to be administered, direct intracellular 

15 administration may be achieved. 

Nucleotide sequences encoding the peptides of the 
invention which are to be intracellularly administered may be 
expressed in cells of interest, using techniques well known 
to those of skill in the art. For example, expression 
vectors derived from viruses such as retroviruses, vaccinia 

20 viruses, adeno-associated viruses, herpes viruses, or bovine 
papilloma viruses, may be used for delivery and expression of 
such nucleotide sequences into the targeted cell population. 
Methods for the construction of such vectors and expression 
constructs are well known. See, for example, Sambrook et 
al., 1989, Molecular Cloning, A Laboratory Manual, Cold 

25 Spring Harbor Press, Cold Spring Harbor NY, and Ausubel et 
al., 1989, Current Protocols in Molecular Biology, Greene 
Publishing Associates and Wiley Inter science, NY. 

Effective dosages of the peptides of the invention to be 
administered may be determined through procedures well known 
to those in the art which address such parameters as 

30 biological half-life, bioavailability, and toxicity. in 
particularly preferred embodiments, an effective hybrid 
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polypeptide dosage range is determined by one skilled in the 
art using data from routine in vitro and in vivo studies well 
know to those skilled in the art. For example, in vitro cell 
culture assays of antiviral activity, such as the exemplary 
assays described in Section 7, below, for T1249, will provide 
data from which one skilled in the art may readily determine 
the mean inhibitory concentration (IC) of the peptide of the 
polypeptide necessary to block some amount of viral 
infectivity (e.g., 50%, IC 50 ; or 90%, IC 90 ) . Appropriate 
doses can then be selected by one skilled in the art using 

10 pharmacokinetic data from one or more routine animal models, 
such as the exemplary pharmacokinetic data described in 
Section 10, below, for T1249, so that a minimum plasma 
concentration (C; in ) of the peptide is obtained which is equal 
to or exceeds the determined IC value. 

Exemplary polypeptide dosages may be as low .as 0.1 Mg/kg 

15 body weight and as high as 10 mg/kg body weight. More 

preferably an effective dosage range is from 0.1 - 100 /ig/kg 
body weight. Other exemplary dosages for peptides of the 
invention include 1-5 mg, 1-10 mg, 1-30 mg, 1-50 mg, 1-75 mg, 
1-100 mg, 1-125 mg, 1-150 mg, 1-200 mg, or 1-250 mg of 
peptide. A therapeutically effective dose refers to that 

20 amount of the compound sufficient to result in amelioration 
of symptoms or a prolongation of survival in a patient. 
Toxicity and therapeutic efficacy of such compounds can be 
determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g. , for determining the 
LD 50 (the dose lethal to 50% of the population) and the ED 50 

25 (the dose therapeutically effective in 50% of the 

population) . The dose ratio between toxic and therapeutic 
effects is the therapeutic index and it can be expressed as 
the ratio LD 50 /ED 50 . Compounds which exhibit large 
therapeutic indices are preferred. The data obtained from 
these cell culture assays and animal studies can be used in 

30 formulating a range of dosage for use in humans. The dosage 
of such compounds lies preferably within a range of 
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circulating concentrations that include the ED 50 with little 
or no toxicity. The dosage may vary within this range 
depending upon the dosage form employed and the route of 
administration utilized. For any compound used in the method 
of the invention, the therapeutically effective dose can be 

5 estimated initially from cell culture assays. A dose may be 
formulated in animal models to achieve a circulating plasma 
concentration range that includes the IC 50 f e.q. , the 
concentration of the test compound which achieves a half- 
maximal inhibition of the fusogenic event, such as a half- 
maximal inhibition of viral infection relative to the amount 

0 of the event in the absence of the test compound) as 

determined in cell culture. Such information can be used to 
more accurately determine useful doses in humans. Levels in 
plasma may be measured, for example, by high performance 
liquid chromatography (HPLC) or any biological or 
immunological assay capable of measuring peptide levels. 

5 The hybrid polypeptides of the invention can be 

administered in a single administration, intermittently, 
periodically, or continuously. For example, the polypeptides 
of the invention can be administered in a single 
administration, such as a single subcutaneous, a single 
intravenous infusion or a single ingestion. The polypeptides 

5 of the invention can also be administered in a plurality of 
intermittent administrations, including periodic 
administrations. For example, in certain embodiments the 
polypeptides of the invention can be administered once a 
week, once a day, twice a day (e.gr., every 12 hours), every 
six hours, every four hours, every two hours, or every hour. 
The polypeptides of the invention may also be administered 
continuously, such as by a continuous subcutaneous or 
intravenous infusion pump or by means of a subcutaneous or 
other implant which allows the polypeptides to be 
continuously absorbed by the patient. 

The hybrid polypeptides of the invention can also be 
administered in combination with at least one other 
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therapeutic agent. Although not preferred for HIV therapy, 
administration for other types of therapy ( e.g. . cancer 
therapy) can be performed concomitantly or sequentially, 
including cycling therapy (that is, administration of a first 
compound for a period of time, followed by administration of 
5 a second antiviral compound for a period of time and 

repeating this sequential administration in order to reduce 
the development of resistance to one of the therapies) . 

In the case of viral, e.g. . retroviral, infections, an 
effective amount of a hybrid polypeptide or a 
pharmaceutically acceptable derivative thereof can be 

10 administered in combination with at least one, preferably at 
least two, other antiviral agents. 

Taking HIV infection as an example, such antiviral 
agents can include, but are not limited to DP-107 (T21) , DP- 
178 (T20) , any other core polypeptide depicted in Table 2 
derived from HIV-1 or HIV-2, any other hybrid polypeptide 

15 whose core polypeptide is, at least in part, derived from 
HIV-1 or HIV-2, cytokines, e.g. , rIFN a, rIFN (3, rIFN y; 
inhibitors of reverse transcriptase, including nucleoside and 
non-nucleoside inhibitors, e.g. , AZT, 3TC, D4T, ddl, 
adefovir, abacavir and other dideoxynucleosides or 
dideoxyf luoronucleosides, or delaviridine mesylate, 

20 nevirapine, efavirenz; inhibitors of viral mRNA capping, such 
as ribavirin; inhibitors of HIV protease, such as ritonavir, 
nelfinavir mesylate, amprenavir, saquinavir, saquinavir 
mesylate, indinavir or ABT378, ABT538 or MK639; amphotericin 
B as a lipid-binding molecule with anti-HIV activity; and 
castanospermine as an inhibitor of glycoprotein processing. 

25 The hybrid and/ or core polypeptides of the invention 

may, further, be utilized prophylactically for the prevention 
of disease. Hybrid and/or core polypeptides can act directly 
to prevent disease or, alternatively, can be used as 
vaccines, wherein the host raises antibodies against the 
hybrid polypeptides of the invention, which then serve to 

30 neutralize pathogenic organisms including, for example, 
inhibiting viral, bacterial and parasitic infection. 
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For all such treatments described above, the exact 
formulation, route of administration and dosage can be chosen 
by the individual physician in view of the patient's 
condition. (See e.g. Pingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p. i) . 
b It should be noted that the attending physician would 

know how to and when to terminate, interrupt, or adjust 
administration due to toxicity, or to organ dysfunctions. 
Conversely, the attending physician would also know to adjust 
treatment to higher levels if the clinical response were not 
adequate (precluding toxicity) . The magnitude of an 

10 administrated dose in the management of the oncogenic 
disorder of interest will vary with the severity of the 
condition to be treated and the route of administration. The 
dose and perhaps dose frequency, will also vary according to 
the age, body weight, and response of the individual patient. 
A program comparable to that discussed above may be used in 

15 veterinary medicine. 

Use of pharmaceutical^ acceptable carriers to formulate 
the compounds herein disclosed for the practice of the 
invention into dosages suitable for systemic administration 
is within the scope of the invention. With proper choice of 
carrier and suitable manufacturing practice, the compositions 

20 of the present invention, in particular, those formulated as 
solutions, may be administered parenteral ly, such as by 
subcutaneous injection, intravenous injection, by 
subcutaneous infusion or intravenous infusion, for example by 
pump. The compounds can be formulated readily using 
pharmaceutically acceptable carriers well known in the art 

25 into dosages suitable for oral administration, such carriers 
enable the compounds of the invention to be formulated as 
tablets, pills, capsules, liquids, gels, syrups, slurries, 
suspensions and the like, for oral ingestion by a patient to 
be treated. 

Pharmaceutical compositions suitable for use in the 
30 present invention include compositions wherein the active 
ingredients are contained in an effective amount to achieve 
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its intended purpose. Determination of the effective amounts 
is well within the capability of those skilled in the art, 
especially in light of the detailed disclosure provided 
herein. 

In addition to the active ingredients, these 
5 pharmaceutical compositions may contain suitable 

pharmaceutically acceptable carriers comprising excipients 
and auxiliaries which facilitate processing of the active 
compounds into preparations which can be used 
pharmaceutically. The preparations formulated for oral 
administration may be in the form of tablets, dragees, 

10 capsules, or solutions. For oral administration of peptides, 
techniques such of those utilized by, e.g. . Emisphere 
Technologies well known to those of skill in the art and can 
routinely be used. 

The pharmaceutical compositions of the present invention 
may be manufactured in a manner that is itself known, e.g. r 

15 by means of conventional mixing, dissolving, granulating, 
dragee-making, levigating, spray drying, emulsifying, 
encapsulating, entrapping or lyophilizing processes. 

Pharmaceutical formulations for parenteral 
administration include aqueous solutions of the active 
compounds in water-soluble form. . Additionally, emulsions and 

20 suspensions of the active compounds may be prepared as 
appropriate oily injection mixtures. Suitable lipophilic 
solvents or vehicles include fatty oils such as sesame oil, 
or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, liposomes or other substances known in the art 
for making lipid or lipophilic emulsions. Aqueous injection 

25 suspensions may contain substances which increase the 

viscosity of the suspension, such as sodium carboxymethyl 
cellulose, sorbitol, or dextran. Optionally, the suspension 
may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the 
preparation of highly concentrated solutions. 

30 Pharmaceutical preparations for oral use can be obtained 

by combining the active compounds with solid excipient, 
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optionally grinding a resulting mixture, and processing the 
mixture of granules, after adding suitable auxiliaries, if 
desired, to obtain tablets or dragee cores. Suitable 
excipients are, in particular, fillers such as sugars, 
including lactose, sucrose, trehalose, mannitol, or sorbitol; 
5 cellulose preparations such as, for example, maize starch, 
wheat starch, rice starch, potato starch, gelatin, gum 
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, 
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone 
(PVP) . If desired, disintegrating agents may be added, such 
as the cross- linked polyvinyl pyrrol idone, agar, or alginic 

10 acid or a salt thereof such as sodium alginate. 

Dragee cores are provided with suitable coatings. For 
this purpose, concentrated sugar solutions may be used, which 
may optionally contain gum arabic, talc, polyvinyl 
pyrrolidone, carbopol gel, polyethylene glycol, and/or 
titanium dioxide, lacquer solutions, and suitable organic 

15 solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or 
to characterize different combinations of active compound 
doses • 

Pharmaceutical preparations which can be used orally 
include push-fit capsules made of gelatin, as well as soft, 

20 sealed capsules made of gelatin and a plasticizer, such as 
glycerol or sorbitol. The push-fit capsules can contain the 
active ingredients in admixture with filler such as lactose, 
binders such as starches, and/ or lubricants such as talc or 
magnesium stearate and, optionally, stabilizers. In soft 
capsules, the active compounds may be dissolved or suspended 

25 in suitable liquids, such as fatty oils, liquid paraffin, or 
liquid polyethylene glycols. In addition, stabilizers may be 
added. 

In instances where an enhancement of the host immune 
response is desired, the hybrid polypeptides may be 
formulated with a suitable adjuvant in order to enhance the 
30 immunological response. Such adjuvants may include, but are 
not limited to mineral gels such as aluminum hydroxide; 
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surface active substances such as lysolecithin, pluronic 
polyols, polyanions; other peptides; oil emulsions; and 
potentially useful adjuvants such as BCG and Corynebacterium 
parvum. Many methods may be used to introduce the vaccine 
formulations described here. These methods include but are 
5 not limited to oral, intradermal, intramuscular, 

intraperitoneal, intravenous, subcutaneous, and intranasal 
routes . 

6. EXAMPLE: IDENTIFICATION OF CONSENSUS AMINO 

ACID SEQUENCES THAT COMPRISE 
ENHANCER PEPTIDE SEQUENCES 

V The retroviral gp41 protein contains structural domains 

referred to as the a-helix region located in the C-terminal 

region of the protein and the leucine zipper region located 

in the N-terminal region of the protein. Alignment of the 

enhancer peptide sequence regions contained within gp41 (FIG. 

2A and 2B) of gp41 from all currently published isolate 

15 sequences of HIV-1, HIV- 2 and SIV identified the consensus 

amino acid sequences shown in FIG. 1. 

As described in detail in the Examples presented below, 

such sequences represent enhancer peptide sequences in that 

linkage of these peptide sequences to a variety of different 

core polypeptides enhances the pharmacokinetic properties of 

2-0 

the resultant hybrid polypeptides. 

7. EXAMPLE: HYBRID POLYPEPTIDES THAT FUNCTION 
AS POTENT INHIBITORS OF HIV-1 INFECTION 

T1249, as depicted in FIG. 13, is a hybrid polypeptide 
comprising enhancer peptide sequences linked to an HIV core 
25 polypeptide. As demonstrated below, the T1249 hybrid 

polypeptide exhibits enhanced pharmacokinetic properties and 
potent in vitro activity against HIV-1, HIV-2, and SIV 
isolates, with enhanced activity against HIV-1 clinical 
isolates in HuPBMC infectivity assays in vitro as well as in 
the HuPBMC SCID mouse model of HIV-1 infection in vivo. In 

30 

the biological assays described below, the activity of the 
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T1249 is compared to the potent anti-viral T20 polypeptide. 
The T20 polypeptide, also known as DP-178, is derived from 
HIV-l gp41 protein sequence, and is disclosed and claimed in 
U.S. patent No. 5,464,933. 

5 7.1. MATERIALS AND METHODS 

7.1.1. PEPTIDE SYNTHESIS AND PURIFICATION 
Peptides were synthesized using Fast Moc chemistry. 
Generally, unless otherwise noted, the peptides contained 
amidated carboxyl termini and acetylated amino termini. 
Purification was carried out by reverse phase .HPLC. 

10 T1249 (AC-WQEWEQKITAIJJEQAQIQQEKNEYELQKLDKWASLWEWF--NH 2 ) 

is a 39 amino acid peptide (MW = 5036.7) composed entirely of 
naturally occurring amino acids and is blocked at the amino 
terminus by an acetyl group and the carboxyl terminus is 
blocked by an amido group to enhance stability. T1387 is a 
23 amino acid peptide lacking enhancer peptide sequences (Ac- 

15 TALLEQAQIQQEKNEYELQKLDK-NH 2 ) . Thus, T1387 represents the 
core polypeptide of the T1249 hybrid polypeptide. T1387 is 
blocked at its amino- and carboxy- termini in the same manner 
as T1249. 

In particular, T1249 was synthesized using standard 
solid-phase synthesis techniques. The identity of the 
20 principal peak in the HPLC trace was confirmed by mass 
spectroscopy to be T1249. 

T1249 was readily purified by .reverse phase 
chromatography on a 6-inch column packed with a C18, 10 
micron, 12 OA support. 

25 7.1.2. VIRUS 

The HIV-l^ virus (Popovic, M. et al. , 1984, Science 
224 :497-508) was propagated in CEM cells cultured in RPMI 
1640 containing 10% fetal calf serum. Supernatant from the 
infected CEM cells was passed through a 0.2/im filter and the 
infectious titer estimated in a microinfectivity assay using 

30 the AA5 cell line to support virus replication. For this 

purpose, 20/^1 of serially diluted virus was added to 20/ul CEM 
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cells at a concentration of 6 x 10 5 /ml in a 96-well 
microtitre plate. Each virus dilution was tested in 
triplicate. Cells were cultured for seven days by addition 
of fresh medium every other day. On day 7 post infection, 
supernatant samples were tested for virus replication as 
5 evidenced by reverse transcriptase activity released to the 
supernatant. The TCID 50 was calculated according to the Reed 
and Muench formula (Reed, L.J. et ah . 1938, Am. J. Hyg. 
27:493-497) • 

7.1.3. CELL FUSION ASSAY 

10 Approximately 7 x 10 4 Molt-4 cells were incubated with 1 

x 10 4 CEM cells chronically infected with the HIV-l^ virus 
in 96-well tissue culture plates in a final volume of lOOjul 
culture medium (RPM1 1640 containing 10% heat inactivated 
FBS, supplemented with 1% L-glutamine and 1% Pen-Strep) as 
previously described (Matthews, T.J. et al . . 1987, Proc. 

15 Natl. Acad. Sci. USA 84: 5424-5428). Peptide inhibitors were 
added in a volume of 10^1 and the cell mixtures were 
incubated for 24 hr. at 37°C in 5% C0 2 . At that time, 
multinucleated giant cells (syncytia, five cell widths or 
larger) were counted by microscopic examination at lOx and 
40x magnification which allowed visualization of the entire 

20 well in a single field. Treated cells were compared to 

infected, untreated controls and results expressed as percent 
inhibition of infected controls. 

7.1.4. MAGI-CCR-5 INFECTIVITY ASSAYS 
Approximately 1 x 10 6 Magi-CCR-5 cells (obtained through 

25 the NIH AIDS Research and Reference Reagent Program, Division 
of AIDS, NIAID; Chackerian, B.et al., 1997, J. Virol. 71 : 
3932-3939) were seeded into a 48-well tissue culture plate 
(approximately 2 x 10 4 cells/well in a volume of 300 Ml/well 
selective growth medium consisting of DMEM supplemented with 
10% heat inactivated FBS, 1% L-glutamine, 1% Pen/ Strep, 

30 Hygromycin B, Geneticin, and Puromycin) and allowed to attach 
overnight at 37°C, 5% C0 2 . Cell confluency was approximately 
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30% by the following day. Seeding medium was removed and 
diluted peptide inhibitor added in volumes of 50 /il/well 
(media only in untreated controls) , followed by 100 /il/well 
of diluted virus (desired input virus titre of 100 - 200 
pfu/well) . Finally, 250 pi of selective growth medium was 
5 added to each well and the plate incubated for 2 days at 

37°C, 5% C0 2 . Fixing and staining were done according to the 
protocol provided by NIAID with the MAGI-CCR5 cells. 
Briefly , medium was removed from the plate and 500 /il of 
fixative added to each well. Plates were allowed to fix for 
5 minutes at room temp. Fixative was removed, each well 

10 washed twice with DPBS, and 200 /il of staining solution added 
to each well. The plate was then incubated at 37°C f 5% C0 2/ 
for 50 minutes, staining solution removed, and each well 
washed twice with DPBS. The plate was allowed to air dry 
before blue cells were counted by microscopic, enumerating 
the entire well. Treated wells were compared to infected, 

15 untreated controls and results expressed as percent 
inhibition of infected controls. 

7.1.5. REVERSE TRANSCRIPTASE ASSAY 
The micro-reverse transcriptase (RT) assay was adapted 
from Goff et al. (Goff, S. et al., 1981, J. Virol. 38: 239- 

20 248) and Willey et al. (Willey, R. et al., 1988, J. Virol. 
62 ; 139-147) . Supernatants from virus/cell cultures were 
adjusted to 1% Triton-XlOO. 10 /il of each supernatant/Triton 
X-100 sample were added to 50 ul of RT cocktail (75 mM KC1, 2 
mM Clevelands reagent, 5 mM MgCl 2 , 5 nq/ml poly A, 0.25 
units/ml oligo dT, 0.05% NP40, 50 mM Tris-HCl, pH 7.8, 0.5 /iM 

25 non-radioactive dTTP, and 10 cCi/ml 32 P-dTTP) in a 96-well U- 
bottom microtitre plate and incubated at 37°C for 90 min. 
After incubation, 40 fil of reaction mixture from each well 
was transferred to a Schleicher and Schuell (S+S) dot blot 
apparatus, under partial vacuum, containing a gridded 96-well 
filter-mat (Wallac catalog #1450-423) and filter backing 

30 saturated with 2x SSC buffer (0.3M NaCl and 0.003M sodium 
citrate) . Each well was washed 4 times with at least 200 /il 
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2x SSC using full vacuum- Minifold was disassembled and 
gridded filter paper removed and washed 3 times with 2x SSC. 
Finally, the filter membrane was drained on absorbent paper, 
allowed to air dry, and sealed in heat sealable bags. 
Samples were placed in a phosphorscreen cassette and an 
5 erased (at least 8 min) phosphorscreen applied and closed. 
Exposure was for 16 hr. Pixel Index Values (PIV) , generated 
in volume reporting format retrieved from phosphorimaging 
(Molecular Dynamics Phosphorimager) blots, were used to 
determine the affected or inhibited fraction (Fa) for all 
doses of inhibitor (s) when compared to untreated, infected 
10 controls (analyzed by ImageQuant volume report, corrected .for 
background) . 

7.1.6. HUMAN PBMC INFECTIVITY/ NEUTRALIZATION 
ASSAY 

The prototypic assay used cell lines where the primary 

15 isolate assay utilizes PBMC, obtained through Interstate 

Blood Bank, activated for 2-3 days with a combination of OKT3 

(0.5 Mg/ml) and CD28 antibodies (0.1 fig/ml) . The target 

cells were banded on lymphocyte separation medium (LSM) , 

washed, and frozen. Cells were thawed as required and 

activated as indicated above a minimum of 2-3 days prior to 

20 assay. In this 96-well format assay, cells were at a 

concentration of 2 x 10 6 /ml in 5% IL-2 medium and a final 

volume of 100 Peptide stock solutions were made in DPBS 

(1 mg/ml) . Peptide dilutions were performed in 20% FBS RPM1 

1640/5% IL-2 complete medium. 

25 7.1.7. IN VIVO HU-PBMC SCID MODEL 
OF HIV-1 INFECTION 

Female SCID mice (5-7 weeks old) received 5-10xl0 7 adult 

human PBMC injected intraperitoneally . Two weeks after 

reconstitution, mice were infected IP on day 0 with 10 3 TCID 50 

HIV-l 9320 (AZT-sensitive isolate A018) . Treatment with 

3Q peptides was IP, bid, beginning day -1 and continuing through 

day 6. The extent of infection in blood cells, splenocytes, 
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lymph nodes, and peritoneal cells was assayed by quantitative 
co-culture with human PBMC blasts weekly for three 
consecutive weeks following animal exsanguinations and tissue 
harvest (day 7, approximately 12-18 hours following the last 
drug treatment) . Co-culture supernatants were evaluated for 
5 HIV-l p24 antigen production as a measure of virus infection 
(Immunotek Coulter kits and protocol) . 

7.1.8. RAT PHARMACOKINETIC STUDIES 
250-300 g male CD rats, double jugular catheter, 
obtained from Charles River Laboratories were used. Peptides 

10 were injected in one jugular catheter in a volume of 200 /il 
of peptide solution (approximately 3.75 mg/ml) , dosing 
solution concentration was determined using the Edelhoch 
method, (Edelhoch, 1967, Biochemistry 6:1948-1954) method and 
adjusted based on animal weight such that each animal 
received a dose of 2.5 mg/kg) . Approximately 250-300 /il of 

15 blood was removed at predetermined time intervals (0, 15, 30 
min and 1, 2, 4, 6, and 8 hours) and added to EDTA capiject 
tubes. Plasma was removed from pelleted cells upon 
centrifugation and either frozen or immediately processed for 
fluorescence HPLC analysis. 

20 7.1.9. FLUORESCENCE HPLC ANALYSIS OF 

PLASMA SAMPLES 

100 /il of sample plasma was added to 900 /il of 

precipitation buffer (acetonitrile, 1.0% TFA, detergent) 

resulting in precipitation of the majority of plasma 

proteins. Following centrifugation at 10 , 000 rpm for 10 min, 

25 400 /il of the supernatant was removed and added to 600 /il of 
HPLC grade water. Serial dilutions were performed as 
dictated by concentration of peptide present in each sample 
in dilution buffer comprised of 40% precipitation buffer and 
60% HPLC water. In addition to sample dilutions, serial 
dilutions of dosing solution were performed in buffer as well 

30 as in plasma and used to generate a standard curve relating 
peak area to known concentration of peptide. This curve was 
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then used to calculate concentration of peptide in plasma 
taking into account all dilutions performed and quantity 
injected onto column. 

7.1.10. XTT PROTOCOL 
5 In order to measure cytotoxic/cytostatic effects of 

peptides, XTT assays (Weislow, O.S. et al., 1989, J. Natl. 
Cancer Inst. 81:577-586) were performed in the presence of 
varying concentrations of peptide in order to effectively 
establish a selective index (SI) . A TC 50 was determined in 
this assay by incubating cells in the presence and absence of 

10 serially diluted peptide followed by the addition of XTT. In 
surviving/metabolizing cells XTT is reduced to a soluble 
brown dye, XTT-f ormazan. Absorbance is read and comparisons 
made between readings in the presence and absence of peptide 
to determine a TC 50 utilizing the Karber method (see. e.g. r 
Lennette, E.H. et al., eds., 1969, "Diagnostic Procedures for 

15 Viral and Rickettsial Infections," American Public Health 
Association, Inc., fourth ed. , pp. 47-52). Molt 4, CEM 
(80,000 cells/well) and a combination of the two cell types 
(70,000 and 10,000 respectively) were plated and incubated 
with serially diluted peptide for 24 hours in a total volume 
of 100 Ml* Following incubation, 25 fxl of XTT working stock 

20 (1 mg/ml XTT, 250 /*M PMS in complete medium containing 5% 
DMSO) was added to each well and the plates incubated at 
37°C. Color development was read and results used to express 
values generated from peptide containing wells as a 
percentage of the untreated control wells. 

25 7.2. RESULTS 

7.2.1. ANTIVIRAL ACTIVITY - ' FUSION ASSAYS 
T1249 was directly compared to T20 in virus mediated 
cell-cell fusion assays conducted using chronically infected 
CEM cells mixed with uninfected Molt-4 cells, as shown in 
Table 3, below. T1249 fusion inhibition against lab isolates 

30 

such as Illb, MN, and RF is comparable to T20, and displays 
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an approximately 2.5-5-fold improvement over T20. T1249 was 
also more active (3-28 fold improvement) than T20 against 
several syncytia-inducing clinical isolates, including an AZT 
resistant isolate (G691-2), a pre-AZT treatment isolate 
(G762-3), and 9320 (isolate used in HuPBMC-SCID studies). 
5 Most notably, T1249 was over 800-fold more potent than T20 
against HIV-2 NIHZ. 



TABLE 3 



15 



Virus Isolate 


T20 
(ng/ml) 


n 


T1249 
(ng/ml) 


n 


Fold 
Differenc 
e 


HIV-1 Illb 


2.5 


9 


1.0 


9 


2.5 ! 


HIV-1 G691-2 (AZT-R) 


406.0 


1 


16.0 


1 


25 


HIV-1 G762-3 (Pre- 
AZT) 


340.1 


1 


12.2 


1 


28 


HIV-1 MN 


20.0 


7 


3.1 


7 


6 


HIV-1 RF 


6.1 


7 


2.1 


7 


3 


HIV-1 9320 


118.4 


1 


34.5 


1 


3 


HIV-2 NIHZ 


3610.0 


>10 


4.3 


2 


840 



7.2.2* ANTIVIRAL ACTIVITY - Magi-CCR-5 
20 INFECTIVITY ASSAYS 

Magi-CCR-5 infectivity assays allow direct comparisons 

to be made of syncytia and non-syncytia inducing virus 

isolates , as well as comparisons between laboratory and 

clinical isolates. The assay is also a direct measure of 

virus infection (TAT expression following infection, 

25 transact i vat ing an LTR driven beta-galactosidase production) , 
as opposed to commonly used indirect measures of infectivity 
such as p24 antigen or reverse transcriptase production. 
Magi-CCR-5 infectivity assays (see Table 4 below) reveal that 
T1249 is consistently more effective than T20 against all 
isolates tested, in terms of both EC 50 and Vn/Vo =0.1 

30 inhibition calculations. T1249 shows considerable 

improvement in potency against the clinical isolate HIV-1 
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301714 (>25-fold) , which is one of the least sensitive 
isolates to T20. In addition, T1249 is at least 100-fold 
more potent than T20 against the SIV isolate B670. These 
data, along with fusion data suggest that T1249 is a potent 
peptide inhibitor of HIV-1, HIV-2, and SIV. 

5 

TABLE 4 





• 




T20 




T1249 






Virus 
Isolate 


KC-50 


Vn/VOo0.1 


E 

C- 

50 


Vn/Vo=0 . 1 


EC-50 
Fold 

JL/J. Mm tqtpacc 


Vn/Vo=0.1 
Fold 


10 


















HIV-l 
IIIB 


42 


80 


8 


10 


5 


8 




HIV-1 
9320 


11 


50 


1 


6 


11 


8 


15 


HIV-1 
301714 
(subtype 
B, NSI) 


1065 


4000 


43 


105 


25 


38 




HIV-1 
G691-2 
(AZT-R) 


13 


200 


0. 
3 


20 


43 


10 


20 


HIV-1 
pNIi4-3 


166 


210 


1 


13 


166 


16 


















SIV-B670 


2313 


>10000 


21 


100 


110 


>100 



7.2.3. ANTIVIRAL ACTIVITY - HuPBMC INFECTIVITY ASSAYS 
T1249 was directly compared to T20 in HuPBMC infectivity 

25 

assays (Table 5, below) f which represent a recognized 
surrogate in vitro system to predict plasma drug 
concentrations required for viral inhibition in vivo. These 
comparisons revealed that T1249 is more potent against all 
HIV-1 isolates tested to date, with all Vn/Vo = 0.1 (dose 
30 required to reduce virus titer by one log) values being 

reduced to sub-microgram concentrations. Many of the least 
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sensitive clinical isolates to T20 exhibited 10-fold or 
greater sensitivity to T1249. It is noteworthy that HIV-1 
9320, the isolate used in the HuPBMC SCID mouse model of 
infection, is 46-fold less sensitive to T20 than to T1249, 
indicating a very good correlation with the in vivo results. 

5 

TABLE S 



10 



15 



T20 T1249 


Virus Isolate (HIV-1) 


Vn/Vo = 0.1 
(ng/ml) 


Vn/Vo o 0.1 
(ng/ml) 


Fold 
Difference 


IIIB 


250 


80 


3 


9320 


6000 


130 


46 


301714 (subtype B, 
NSI) 


8000 


700 


11 


302056 (subtype B, 
NSI) 


800 


90 


9 


301593 (subtype B, SI) 


3500 


200 


18 


302077 (subtype A) 


3300 


230 


14 


302143 (SI) 


1600 


220 


7 


G691-2 (AZT-R) 


1300 


400 


3 



20 7.2.4. ANTIVIRAL ACTIVITY - T20 RESISTANT LAB 

ISOLATES 

T1249 was directly compared to T20 in virus mediated 

cell-cell fusion assays conducted using chronically infected 

CEM cells mixed with uninfected Molt-4 cells (Table 6, 

below) . T1249 was nearly 200-fold more potent than T20 

^ 5 against a T20-resistant isolate. 



TABLE 6 





Virus 
Isolate 


T20 
(ng/ml) 


n 


T1249 
(ng/ml) 


n 


Fold 
Difference 


30 


HIV-1 pNL4-3 SM 
(T20 Resistant) 


405.3 


3 


2.1 


3 


193 
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In Magi-CCR-5 assays (see Table 7, below), T1249 is as 
much as 50,000-fold more potent than T20 against T20- 
resistant isolates such as pNL4-3 SM and pNL4-3 STM (Rimsky, 
L. and Matthews, T. , 1998, J. Virol. 72:986-993). 



TABLE 7 



10 





T20 




T1249 


Virus 

Isolate 

(HIV-1) 


EC- 
50 


Vn/Vo 
o o.l 


EC-50 


Vn/Voo0.1 


EC-50 
Fold 

Difference 


Vn/Vo=0.1 
Fold 

Difference 
















PNL4-3 


166 


210 


1 


13 


166 


16 


pNL4-3 SM 
(T20-R) 


90 


900 


4 


11 


23 


82 


pNL4-3 SM 
(T20-R) 
Duke 


410 


2600 


4 


11 


103 


236 


pNL4-3 STM 
(T20/T649- 
R) 


>50 
000 


>5000 
0 


1 


13 


>50000 


>3846 



T1249 was directly compared to T20 in HuPBMC infect ivity 
assays (see Table 8, below), evaluating differences in 
potency against a resistant isolate. T1249 is greater than 
250-fold more potent than T20 against the resistant isolate 
pNL4-3 SM. 



TABLE 8 



T20 T1249 


Virus Isolate (HIV-1) 


Vn/Vo = 0.1 
(ng/ml) 


Vn/Vo s: 0.1 
(ng/ml) 


Fold 
Difference 










pNL4-3 


3500 


30 


117 


pNL4-3 SM (T20-R) 


>10000 


40 


>250 



30 
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7.2.5. ANTIVIRAL ACTIVITY - IN VIVO SCID- 
HUPBMC MODEL 

In vivo antiviral activity of T1249 was directly 
compared to T20 activity in the HuPBMC-SCID mouse model of 
HIV-l 9320 infection (PIG. 3). Two weeks after 
reconstitution with HuPBMCs, mice were infected IP on day 0 
with 10 3 TCID 50 HIV-l 9320 passed in PBMCs (AZT-sensitive 
isolate A018) . Treatment with peptides was IP, bid, for 
total daily doses of 67 mg/kg (T20) , 20 mg/kg (T1249) f 6.7 
mg/kg (T1249) , 2.0 mg/kg (T1249) , and 0.67 mg/kg (T1249) , for 
8 days beginning on day -1. The extent of infection in blood 
cells, splenocytes, lymph nodes, and peritoneal cells was 
assayed by quantitative co-culture with human PBMC blasts 
weekly for three consecutive weeks following animal 
exsanguinations and tissue harvest (day 7, approx. 12 to 18 
hours following last drug treatment) . Co-culture 
supernatants were evaluated for HIV-l p24 antigen production 
as a measure of virus infection. Infectious virus was not 
detectable in the blood or lymph tissues of the T20-treated 
animals, although, virus was detected in the peritoneal 
washes and spleen preparation. All compartments were 
negative for infectious virus at the 6.7 mg/kg dose of T1249, 
indicating at least a 10-fold improvement over T20 treatment. 
At the 2.0 mg/kg dose of T1249, both the lymph and the spleen 
were completely free of detectable infectious virus, with a 2 
log 10 reduction in virus titer in the peritoneal wash and a 1 
log 10 reduction in virus titer in the blood, compared to 
infected controls. At the lowest dose of T1249, 0.67 mg/kg, 
the peritoneal washes and blood were equivalent to infected 
control; however, at least a 1 log 10 drop in infectious virus 
titer was observed in both the lymph and the spleen tissues. 
Overall, the results indicate that T1249 is between 30 and 
100-fold more potent against HIV-l 9320, in vivo, under these 
conditions . 
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7.2.6. PHARMACOKINETIC STUDIES - RAT 
Cannulated rats were used to further define the 
pharmacokinetic profile of T1249. Male CD rats, 250-300 g, 
were dosed IV through a jugular catheter with T1249 and T20 
(FIGS. 4A-5) . The resulting plasma samples were evaluated 
5 using fluorescence HPLC to estimate peptide quantities in 
extracted plasma. The beta-phase half -life and total AUC of 
T1249 was nearly three times greater than T20 (FIG. 5) . 

7.2.7. CYTOTOXICITY 
No overt evidence of T1249 cytotoxicity has been 
10 observed in vitro, as demonstrated in FIG. 6. 

In addition, T1249 is not acutely toxic (death within 24 
hours) at 167 mg/kg (highest dose tested) given IV through 
jugular cannula (0.3 ml over 2-3 min) . 

7.2.8. DIRECT BINDING TO gp41 CONSTRUCT 
15 M41 A 178 

T1249 was radiolabeled with 125 I and HPLC- purified to 

maximum specific activity. T20 was iodinated in the same 

manner. Saturation binding of to M41A178 (a truncated gp41 

ectodomain fusion protein lacking the T20 amino acid 

sequence) immobilized on microtitre plates at 0.5 mg/jil is 

20 shown in FIG. 7. Nonspecific binding was defined as binding 
of the radioligand in the presence of 1 /*M unlabeled peptide. 
Specific binding was the difference between total and 
nonspecific binding. The results demonstrate that 125 I-T1249 
and 125 I-T20 have similar binding affinities of 1-2 nM. 
Linear inverse Scatchard plots suggests that each ligand 

25 binds to a homogeneous class of sites. 

The kinetics of 125 I-T1249 and 125 I-T20 binding was 
determined on scintillating microtitre plates coated with 0.5 
/wg/ml M41A178. The time course for association and 
dissociation is shown in FIG. 8. Dissociation of bound 
radioligand was measured following the addition of unlabeled 

30 peptide to a final concentration of 10 [M in one-tenth of the 
total assay volume. Initial on- and off-rates for 125 I-T1249 
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were significantly slower than those of 125 I-T20. 
Dissociation patterns for both radioligands were unchanged 
when dissociation was initiated with the other unlabeled 
peptide (I.e., 125 I-T1249 with T20) . 

To further demonstrate that both ligands compete for the 
same target site, unlabeled T1249 and T20 were titrated in 
the presence of a single concentration of either 125 I-T1249 or 
125 I-T20. Ligand was added just after the unlabeled peptide 
to start the incubation. The competition curves shown in 
FIG .9 suggest that although both ligands have similar 
affinities, a higher concentration of either unlabeled T20 or 
T1249 is required to fully compete for bound 125 I-T1249. 



7.2.9. DIRECT BINDING TO THE HR1 

REGION OF GP41 

Circular dichroism (CD) spectroscopy was used to measure 

the secondary structure of T1249 in solution (phosphate- 
15 buffered saline, pH 7) alone and in combination with a 45- 
residue peptide (T1346) from the HR1 (heptad repeat 1) 
binding region of gp 41. FIG. 14A illustrates the CD 
spectrum of T1249 alone in solution (10 iM, l^C) . The 
spectrum is typical of peptides which adopt an alpha-helical 
structure, in particular, deconvolution of this spectrum 
20 using single value decomposition with a basis set of 33 

protein spectra predicts the helix content of T1249 (alone in 
solution) to be 50%. FIG. 14B illustrates a representative 
CD spectrum of T1249 mixed with T1346. The closed squares 
(■) represent a theoretical CD spectrum predicted for a 
"non-interaction model" wherein the peptides are hypothesized 
25 to not interact in solution. The actual experimental 

spectrum (•) differs markedly from this theoretical "non- 
interaction model" spectrum, demonstrating that the two 
peptides do, indeed, interact, producing a measurable 
structural change which is observed in the CD spectrum. 



30 



- 80 - 



WO 1999/059615 



PCTYUS1999/011219 



7.2.10. PROTEASE PROTECTION OF THE T1249 
BINDING REGION WITHIN GP41 

The susceptibility of the chimeric protein M41A178, 

described in Section 7.2.8 above, to proteinase-K digestion 

was determined and analyzed by polyacrylamide gel 

5 electrophoresis. The results are illustrated in FIG. 15. 

When either M41A178 (untreated; FIG 15, lane 2) or 

T1249 (untreated; FIG. 15, lane 4) are incubated 

individually with proteinase K (FIG. 15, lanes 3 and 5, 

respectively) , both are digested. However, when T1249 is 

incubated with M41A178 prior to addition of proteinase-K 

10 (FIG. 15, lane 7), a protected HR-1 fragment of approximately 
6500 Daltons results. Sequencing of the protected fragment 
demonstrates that it corresponds to a region of primary 
sequence located within the ectodomain of gp41. The 
protected fragment encompasses the soluble HR1 peptide 
(T1346) used in the CD studies described in Section 7.2.9 

15 above, and further contains an additional seven amino acid 
residues located on the amino terminus. This protection can 
be attributed to the binding of T1249 to a specific sequence 
of gp41 which is contained in the M41A178 construct. 



8. EXAMPLE: RESPIRATORY SYNCYTIAL 

VIRUS HYBRID POLYPEPTIDES 

The following example describes respiratory syncytial 

virus (RSV) hybrid polypeptides with enhanced pharmacokinetic 

properties. In addition, results are presented, below, which 

demonstrate that the RSV hybrid polypeptides represent potent 

inhibitors of RSV infection. 

8.1. MATERIALS AND METHODS 

8.1.1. PEPTIDE-SYNTHESIS AND PURIFICATION 
RSV polypeptides were synthesized using standard Fast 
Moc chemistry. Generally, unless otherwise noted, the 
peptides contained amidated carboxyl termini and acetylated 
amino termini. Purification was carried out by reverse phase 
HPLC. 
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8.1.2. RESPIRATORY SYNCYTIAL VIRUS 
PLAQUE REDUCTION ASSAY 

All necessary dilutions of peptides were performed in 
clean, sterile 96-well TC plate. A total of eleven dilutions 
for each peptide and one control well containing no peptide 
5 were assembled. The final concentration range of peptide 
started at 50/ig/ml or lOOjzg/ml, with a total of eleven two- 
fold dilutions. The RSV was prepared at a concentration of 
lOOPFU/well in lOO/il 3% EMEM, as determined by a known titer 
of RSV. The virus is then added to all of the wells. 

The media was removed from one sub-confluent 96-well 
10 plate of Hep2 cells. The material from the dilution plate 
was transferred onto the cell plates starting with row 1 and 
then transferring row 12, row 11 , etc. until all rows were 
transferred. Plates were placed back into the incubator for 
48 hours. 

The cells were checked to ensure that syncytia were 
15 present in the control wells. Media was removed and 

approximately 50 pis of 0.25% Crystal Violet in methanol was 
added to each well. The wells were rinsed immediately in 
water to remove excess stain and allowed to dry. Using a 
dissecting microscope, the number of syncytia in each well 
was counted. 

20 

8.2. RESULTS 

Pharmacokinetic studies with the RSV hybrid peptides 
T1301 ( Ac-WQEWDE YDAS I SQVNEKINQALAYIREADELWA WF-NH 2 ) and T1302 
(Ac-WQAWDEYDASISQVNEKINQALAYIREADELW AWF-NH 2 ) containing 
enhancer peptide sequences demonstrated a greatly enhanced 

25 half-life relative to core peptide T786 (Ac- 

VYPSDEYDASISQVNEEINQALAYIRKADELLENV-NH 2 ) , as demonstrated in 
FIG. 10A-10B. Hybrid polypeptides T1301, T1302 and T1303 
(Ac-WQAWDEYDASISDVNEKINQALAYIREADELWEWF-NH 2 ) also showed a 
greatly enhanced half-size relative to core peptide T1476 
(Ac-DEYDASISQVNEKINQALAYIREADEL-NH 2 ) . 

30 RSV hybrid polypeptides T1301, T1302 and T1303, as well 

as polypeptide T786 and T1293, were tested for their ability 
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to inhibit RSV plaque formation of HEp2 cells. As indicated 
in FIGS. 11A and 11B, both the tested hybrid RSV 
polypeptides, as well as the T786 core polypeptide were able 
to inhibit RSV infection. Surprisingly, the T1293 hybrid 
polypeptide was also revealed to be a potent anti-RSV 
compound ( FIG . 13). 



9. EXAMPLE: LUTEINIZING HORMONE 
HYBRID POLYPEPTIDES 

The example presented herein describes luteinizing 

hormone (LH) hybrid proteins with enhanced pharmacokinetic 

10 properties. The following LH hybrid peptides were 

synthesized and purified using the methods described above: 
core peptide T1323 ( Ac-QHWS YGLRPG-NH 2 ) and hybrid polypeptide 
T1324 ( Ac-WQEWEQKIQHWS YGLRPGWASLWEWF-NH 2 ) which comprises the 
core polypeptide T1323 amino acid sequence coupled with 
enhancer peptides at its amino- and carboxy-termini . As 

15 demonstrated in FIG. 12A and 12B, the T1324 hybrid peptide 
exhibited a significantly increased half-life when compared 
to the T1323 core peptide which lacks the enhancer peptide 
sequences . 



10. EXAMPLE: PHARMACOLOGY OF HYBRID 
POLYPEPTIDE T1249 

T1249, depicted in FIG. 13 , is a hybrid polypeptide 

comprising enhancer peptide sequences linked to a core 

polypeptide derived from a mix of viral sequences. As 

demonstrated in the Example presented in Section 7 above, the 

T1249 hybrid polypeptide exhibits enhanced pharmacokinetic 

properties and potent in vitro as well as in vivo activity 

against HIV-l. In the example presented below, the 
pharmacological properties of T1249 in both rodent and 
primate animal models are further described. 



30 
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10.1. MATERIALS AND METHODS 
10.1.1. SINGLE-DOSE ADMINISTRATION TO RODENTS 
T1249 was administered to Sprague-Dawley albino rats in 
a single dose administered by continuous subcutaneous 
infusion (SCI) , subcutaneous (SC) injection or intravenous 
(IV) injection. Each treatment group consisted of nine rats 
per sex per group. The groups received sterile preparations 
of T1249 bulk drug substance at a dose of 0.5, 2.0, or 
6.5 mg/kg by CSI. One group received 50mM carbonate- 
bicarbonate, pH 8.5, administered as a control. The peptides 
were given for 12 hours via a polyvinyl chloride/polyethylene 
catheter surgically implanted subcutaneous ly in the nape of 
the neck. Two groups received a single dose of T1249 at a 
dose of 1.2 or 1.5 mg/kg by subcutaneous injection into the 
intrascapular region. Two groups received a single dose of 
T1249 at a dose of 1.5 or 5 mg/kg via intravenous injection. 
The actual milligram amount of T1249 was calculated using the 
peptide content that was determined for the batch 
administrated. 

Endpoints for analysis included cageside observations 
(twice daily for mortality and moribundity) , clinical 
observations, clinical laboratory parameters, body weight and 
necropsy. Blood samples were obtained by a sparse sampling 
technique over a 12 hour time period from three rats per sex 
per group at each of the following times: 0.5, 1, 2, 4, 6, 
8, 19, and 12 hours after dose administration. Sample 
analysis was performed using a PcAb ECLIA assay (Blackburn, 
G. et al., 1991, Clin. Chem. 37:1534-1539; Deaver, D. , 1995, 
Nature 377 :758) . 

For plasma and lymphatic pharmacokinetic analysis of 
T1249 in rats, T1249 was prepared as a sterile solution in 
bicarbonate buffer and administered as a single dose, bolus 
intravenous injection into the lateral tail vain at a dose of 
20 mg/kg. Blood was collected from the animal from an in- 
dwelling jugular catheter. Samples were collected 
immediately after dosing and at 5, 15, and 30 minutes, and 1, 
2, 4, and 6 hours after drug administration. For the 
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analysis of lymphatic fluids , samples were taken immediately 
before dosing and every 20 minutes for the first six hours 
after dosing. Lymphatic fluid was collected from a catheter 
placed directly into the thoracic lymphacic duct as 
previously described (Kirkpatrick and Silver, 1970 , The 

Journal of Surgical Research 10:147-158). The concentrations 
of T1249 in plasma and lymphatic fluid were determined using 
a standard T12 4 9 Competitive ELISA assay (Hamilton, G. 1991, 
p. 139, in "Immunochemistry of Solid-Phase Immunoassay,", 
Butler, J., ed. , CRC Press, Boston). 

10.1.2. SINGLE-DOSE ADMINISTRATION TO PRIMATES 
Sterile preparations of T1249 bulk drug substance were 
administered to cynomolgus monkeys in single doses 
administered by subcutaneous (SC) , intramuscular (IM) or 
intravenous (IV) injection. In a sequential crossover 
design, one group of animals consisting of two per sex 
received a single bolus dose of T1249 by IV (0.8 mg/kg) , IM 
(0.8 mg/kg) or SC (0.4, 0.8, and 1.6 mg/kg) injection. A 
washout period of at least three days separated each dosing 
day. Lyophilized T1249 was reconstituted in sterile 
phosphate, buffered saline pH 7.4 immediately prior to dosing. 
The actual milligram amount of test article was calculated 
using the peptide content that was determined for the batch 
administered. 

Endpoints for analysis included cageside observations, 
physical examinations and body weight. For the IV phase of 
the study, blood samples were collected into heparinized 
tubes at the following time points: immediately after 
dosing, 0.25, 0.5, 1.5, 3, 6, 12, and 24 hours after dosing. 
For the IM and SC phases of the study blood samples were 
collected in heparinized tubes from each animal at the 
following time points: 0.5, 1, 2, 3, 6, 12, and 24 hours 
after dosing. Plasma samples were prepared within one hour 
of collection and flash frozen in liquid nitrogen. Samples 
analysis was performed using a PcAb ECLIA assay (Blackburn, 
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G. et al., 1991, Clin. Chem. 37:1534-1539; Deaver, D. , 1995, 
Nature 377:758) . 

10.1.3. BRIDGING PHARMACOKINETIC STUDY 
Six male cynomolgus monkeys were randomly assigned to 
5 three groups consisting of two animals per group. All doses 
of T1249 were given by bolus subcutaneous injection. The 
study was divided into two sessions. In Session 1, animals 
in groups l f 2 and 3 received a sterile preparation of T1249 
bulk drug substance ( i.e. f bulk +1249 dissolved in carbonate- 
bicarbonate, pH 8.5) twice daily for four consecutive days 

10 (Study Days 1-4) at doses of 0.2, 0.6 and 2.0 mg/kg/dose, 
respectively. A ten day washout period separated Session 1 
and Session 2. In Session 2, animals in groups 1, 2, and 3 
received a sterile preparation of T1249 drug product ( i.e. , 
in aqueous solution, pH 6.5, plus mannitol) twice daily for 
four consecutive days (Study Days 15-18) at doses of 0.2, 0.6 

15 and 2.0 mg/kg/dose, respectively. 

Blood samples for pharmacokinetic analyses were 
collected on Study Days 1 and 15 to assess single-dose 
pharmacokinetic parameters, and on Study Days 4 and 18 to 
assess steady-state plasma pharmacokinetic parameters. 
Samples were collected at the following times: immediately 

20 pre-dose, and 0.5, 1.5, 3.0, 4.0, 6.0, 8.0 and 12.0 hours 
post-dose. Animals were monitored during Sessions 1 and 2 
for clinical signs and changes in body weight. 

10.2. RESULTS 

10.2.1. PHARMACOKINETICS OF T1249 
25 ADMINISTERED TO RATS 

Rat models were used to perform an initial assessment of 

plasma pharmacokinetics and distribution of T1249. For 

animals in all dose groups, there were no changes in body 

weight, physical observations, hematology and clinical 

chemistry parameters or macroscopic pathology observations 

30 related to the administration of T1249. 



- 86 - 



WO 1999/059615 



PCT/US1999/011219 



Rats that received T1249 by CSI achieved steady-state 
plasma peptide concentrations approximately four hours after 
administration. Both the steady-state concentration in 
plasma (Cp ss ) and calculated area under the plasma 
concentration versus time curve (AUC) were directly 
5 proportional to the administered dose, indicating that T1249 
displays linear pharmacokinetics within the tested dose range 
of 0.5 to 6.5 mg/kg. Both the calculated pharmacokinetic 
parameters and the plasma concentration versus time curves 
for the CSI route of administration are presented in Table 9 
and in FIG. 16A, respectively. 

10 

TABLE 9 



15 







Dose Groups 




Parameter 


0.5 mg/kg 


2.0 mg/kg 


6.5 mg/kg 


cpss (Mg/Ni) 


0.80 


2.80 


10.9 


AUC (0 _ 12h) (Mg»h/ml) 


7.99 


25-9 


120 



Administration of T1249 by bolus IV injection resulted 
in linear dose-dependent pharmacokinetics within the doses 
tested. In contrast, exposure to T1249 by SC injection was 
not dose-dependent within the dose range studied. The 
calculated pharmacokinetic parameters and plasma 
concentration versus time curves for both SC and IV 
administration of T1249 are shown in Table 10 and FIG. 16B 
respectively. 



TABLE 10 




Dose Groups /Administration 




(SC) (IV) 


Parameter 


1.2 mg/kg 15 mg/kg 1.5 mg/kg 5.0 mg/kg 


^1/2, terminal 

(hours) 


2.02 2.00 2.46 1.86 
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t« (hours) 
C,,^ (Mg/ml) 
AUC t0 _ 12h) 
(^g»h/ml) 

AUC I0 _, 
(/ug*h/ml) 



1.09 
6.37 
27.0 

27.6 



1.88 
21.5 
107 

110 



15.7 
45.6 

47.1 



46.3 
118 

120 



The bioavailability of T1249 administered to rats by 
subcutaneously was determined relative to IV administration. 
The results are shown in Table 11 below. At low dose 
10 (1.2 mg/kg) T1249 exhibited a relative bioavailability (F R ) 
of 73% for subcutaneous administration. Relative 
bioavailability was 30% when high-dose (15 mg/kg) 
administration of T1249 concentration was greater than the 
concentration that inhibits 90% (IC 90 ) of HIV infectivity for 
the full 12 hours of the study at all doses examined. 

15 

TABLE 11 



Route 


Dose 


AUC (0 _, 


Normalized AUC <0 _ 






(mg/kg) 




«> 

(/ig*h/ml) 


(%) 


Low Dose 










SC 


1.2 


27.6 


34.5 (a) 


73 


IV 


1.5 


47.1 






High Dose 










SC 


15 


110 


36.5"" 


30 


IV 


5 


120 







20 



Normalized from a 15 mg/kg dose to a S mg/kg dose by dividing AOC (0 — , by 3. 



The kinetic data for both plasma and lymph 
concentrations of T1249 are illustrated in FIG. 16C and 
tabulated below in Table 12. T1249 rapidly penetrated into 
the lymphatic system and equilibrated with the plasma 
reservoir of drug within approximately one hour after 



- 88 - 



WO 1999/059615 



PCT/US1999/01I219 



administration. Following equilibration between the two 
compartments, plasma and lymph levels of drug were comparable 
out to three hours post-dosing in four out of five animals. 
One animal had consistently lower concentrations of T1249 in 
the lymph than the other animals, however this animal's lymph 
5 elimination profile was indistinguishable from other members 
of the group. Comparison of the elimination phase half -life 
(tl/2) for plasma and lymph suggest that the transit of T1249 
between these two compartments is a diffusion-controlled 
process. After three hours, there appeared to be a second, 
more rapid elimination phase from the lymphatic system. This 
10 difference could be mechanism-based (e.g., due to 

redistribution or accelerated peptide degradation in the 
lymph) or due to other factors. The concentration of T1249 
in lymphatic fluid six hours post-injection is greater than 
the IC 90 for viral infectivity for common laboratory strains 
and for primary clinical isolates of HIV-1. 

15 

The extent of penetration of T1249 into cerebrospinal 
fluid (CSF) was also assessed. T1249 concentrations were 
below the limit of detection (LOD; 2.0 ng T1249/ml CSF) at 
all measurable time points, indicating that T1249 does not 
penetrate the central nervous system after a single dose 
administration . 

20 

TABLE 12 



25 



Parameter 


Plasma 


T1249 

Lymph 




2.6±0.41 


1.310.27 


elimination (hours) 






C„ax (Mg/ml) 


291 


133 ,a, /155 ,b ' 


AUC, 0 _ 6h) (Mg»h/ml) 


506 


348 <a) /411 ,b) 


AUC {0 _«,, (jug»h/ml) 


598 


390 ,a, /449 tbl 


CI (ml/h) 


7.8 


11.5 
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lb) 



Calculated averages include one animal (Rat #1) that exhibited significantly lower lymph 
concentrations but a similar kinetic profile by comparison to the other animals in 
the group. 

Calculated averages that exclude Rat #1. 



10 



10.2.2. PHARMACOKINETICS OF T1249 
ADMINISTERED TO PRIMATES 

Primate models were used to evaluate the relationship 
between dose level and various pharmacokinetic parameters 
associated with the parenteral administration of T1249. 
Plasma concentrations greater than 6.0 Mg/ml of T1249 were 
achieved by all routes of administration and quantifiable 
levels (i.e., levels greater than 0.5 /ig/ml) were detected at 
24 hours after SC and IV administration. The elimination t 1/2 
was comparable for all routes of administration (5.4 hours, 
4.8 hours and 5.6 hours for IV, SC and IM administration, 
respectively) . Plasma concentrations of T1249 that exceed 
the IC 90 values for laboratory strains and clinical isolates 
of HIV-l were observed at all measured time points throughout 
the 24 hour sampling period. 

A comparison of the data obtained for the parenteral 
administration of 0.8 mg/kg T1249 via all routes of 
administration (SC, IV, and IM) is presented in FIG. 17A. 
FIG. 15B illustrates a comparison of the data obtained from 
SC injection at three different dose levels of T1249 
(0.4 mg/kg, 0.8 mg/kg, and 1.6 mg/kg). The insert in FIG. 
17B contains a plot of the calculated AUC versus administered 
dose. 

T1249 displays linear pharmacokinetics in cynomolgus 
monkeys following SC administration within the range of 
administered doses, indicating that saturation of the 
clearance mechanism or mechanisms has not occurred within 
this range. A summary of the pharmacokinetic data following 
parenteral administration of T1249 to cynomolgus monkeys is 
provided in Table 13, below. A comparison of the plasma AUC 
values indicates that, relative to intravenous 
administration, the bioavailability of T1249 is approximately 



20 



25 



30 
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64% when given by intramuscular injection and 92% when given 
by subcutaneous injection. 



Table 13 



Parameter Administration Route (Dose Level, mg/kg) 





SC (0.4) 


SC (0.8) 


SC (1.6) 


XM (0.8) 


IV (0.8) 


tl/2, terminal (M 


6.23+0.52 


4.83±0.48 


5.55±0.92 


5.57±0.24 


5.35+.0.95 


t,^ (h) 


3.97+1.18 


4.58±1.45 


4.72±1.81 


2.32+0.43 




Caa* (jig/ml) 


3.17±0.09 


6.85±1.01 


13.3±2.55 


6.37±1.69 


26.7+0.25 


AUC(o- 24 ) 


37.5+6.6 


8.12+11.4 


168±34.0 


56.4±12.3 


87.4+25.0 


</ig«h/ml) 












AUC (0 -«) 


40.9±8.2 


85.3+13.6 


181±44.0 


59.5±13.1 


92.5±25.0 


(/*g»h/ral) 












F R (%) 




92.3 




64.4 





15 

10.2.3. BRIDGING PHARMACOKINETIC STUDY 
Bridging pharmacokinetic studies were performed in order 
to cbmpare the plasma pharmacokinetic profiles of the T1249 
bulk drug substances used in the nonclinical trials described 
2o above to the formulated T1249 drug product which would be 
administered to an actual subject or patient , e.g., to treat 

HIV infection. The study was designed as a parallel group, 
one-way, cross-over comparison of three dose levels of T1249 
bulk drug substance and three dose levels of formulated drug 
product. Plasma pharmacokinetics were assessed after single- 

25 dose administration and after steady state was achieved. 
Administration of T1249 by subcutaneous injection 
resulted in measurable levels of peptide in all dose groups. 
The plasma concentration-time curves were roughly parallel 
within all dose groups following the initial dose (Days 1 and 
15) and at steady state (Days 4 and 18) for both T1249 bulk 

30 drug substance and formulated T1249 drug product. 

Furthermore AUC (0 _ X2hr) values varied in direct proportion to 
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the dose level for both drug formulations. Calculated 
AUC ((Kl2hr) values for the drug product ranged from 43% to 80% 
of the AUC (0 _ 12hr) values calculated for drug substance 
following single dose administration, and from 3 6% to 71% at 
steady state. 

5 T1249 bulk drug substance and drug product demonstrated 

similar pharmacokinetic profiles in cynomolgus monkeys 
following bolus subcutaneous administration at the dose 
levels and dose volume tested. A direct comparison of the 
shapes of the plasma concentration-time curves in the present 
study and the shapes of curves from a previous study in 

10 cynomolgus monkeys suggests that there is a depot effect when 
T1249 is administered by subcutaneous injection. This is 
suggested by the increases in time at which maximal plasma 
concentration (t^J is achieved and t 1/2 . 

These results indicate that the formulation of bulk drug 
substance used in the pharmacology program yields comparable 

15 AUC values and other kinetic parameters to those observed 
following the administration of the formulated drug product. 
These observations indicate that clinical administration of 
T1249 will result in total patient exposure to T1249. 

The present invention is not to be limited in scope by 
20 the specific embodiments described herein , which are intended 
as single illustrations of individual aspects of the 
invention, and functionally equivalent methods and components 
are within the scope of the invention. Indeed, various 

4 

modifications of the invention, in addition to those shown 
and described herein will become apparent to those skilled in 
25 the art from the foregoing description and accompanying 

drawings. Such modifications are intended to fall within the 
scope of the appended claims. 
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WHAT IS CLAIMED IS ; 

1. A hybrid polypeptide comprising an enhancer peptide 
sequence linked to a core polypeptide. 

2. The hybrid polypeptide of Claim 1, wherein the 
5 enhancer peptide seguence comprises: WXXWXXXI, WXXWXXX, 

wxxwxx, wxxwx, wxxw, wxxxwxwx, xxxwxwx, xxwxwx, xwxwx, wxwx, 
WXXXWXW, WXXXW, IXXXWXXW, xxxwxxw, xxwxxw, xwxxw, xwxxxw, 
xwxwxxx, xwxwxx, xwxwx, xwxw, wxwxxxw or xwxxxw. 

3. The hybrid polypeptide of Claim 1 wherein the 
10 enhancer peptide sequence comprises WQEWEQKI or WASLWEWF. 

4. The hybrid polypeptide of Claim 1, wherein the 
enhancer peptide sequence is linked to the amino-terminal end 
of the core polypeptide. 

15 5. The hybrid polypeptide of Claim 4, further 

comprising an enhancer peptide sequence linked to the 
carboxy-terminal end of the core polypeptide. 

6. The hybrid polypeptide of Claim 1, wherein the 
enhancer peptide sequence is linked to the carboxy-terminal 

20 end of the core polypeptide. 

7. The hybrid polypeptide of Claim 1 wherein the core 
polypeptide is a therapeutic reagent. 

8. The hybrid polypeptide of Claim 1 wherein the core 
25 polypeptide is a bioactive peptide, a growth factor, 

cytokine, differentiation factor, inter leukin, interferon, 
colony stimulating factor, hormone or angiogenic factor amino 
acid sequence. 



9. The hybrid polypeptide of Claim 1, wherein the core 
30 polypeptide comprises the following amino acid sequence: 

YTSLIHSLIEESQNQQEKNEQELLELDK; LEENITALLEEAQIQQEKNMYELQKLNS ; 
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LEANISQSLEQAQIQQEKNMYELQKLNS ; NNY TSLIHSLIEESQNQQEKNEQELLEL ; 

DFLEENITALLEEAQIQQEKNMYELQKL; RYLEANISQSLEQAQIQQEKNMYELQKL ; 

RYLEANITALLEQAQIQQEKNE YELQKL ; NNYTSLIHSLIEESQNQQEKNEQELLELDK ; 

TALLEQAQIQQEKNEYELQKLDK ; 

TALLEQAQIQQEKNEYELQKLDE ; 
5 TALLEQAQIQQEKNEYELQKLIE; 

TALLEQAQIQQEKIEYELQKLDK ; 

TALLEQAQIQQEKIEYELQKLDE ; 

TALLEQAQIQQEKIEYELQKLIE ; 

TALLEQAQIQQEKIEYELQKLE ; 

TALLEQAQIQQEKIEYELQKLAK ; 
10 TALLEQAQIQQEKIEYELQKLAE; 

TALLEQAQIQQEKAEYELQKLE ; 

TALLEQAQIQQEKNEYELQKLE ; 

TALLEQAQIQQEKGEYELQKLE ; 

TALLEQAQIQQEKAEYELQKLAK ; 

TALLEQAQIQQEKNEYELQKLAK ; 
15 TALLEQAQIQQEKGEYELQKLAK; 

TALLEQAQIQQEKAEYELQKLAE ; 

TALLEQAQIQQEKNEYELQKLAE ; 

TALLEQAQIQQEKGEYELQKLAE ; 

DEFDASI SQVNEKINQSLAFIRKSDELL ; 

DEYDASISQVNEKINQALAYIREADEL ; 
20 DEYDASISQVNEEINQALAYIRKADEL; DEFDESISQVNEKIEESLAFIRKSDELL; 

DEFDESISQVNEKIEESLAFIRKSDEL; or 

QHWSYGLRPG. 

10. The hybrid polypeptide of Claim 9, wherein the 
enhancer peptide sequence is linked to the amino-terminal end 

25 of the core polypeptide. 

11. The hybrid polypeptide of Claim 10, further 
comprising an enhancer peptide sequence linked to the 
carboxy-terminal end of the core polypeptide. 

30 
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12. The hybrid polypeptide of Claim 9, wherein the 
enhancer peptide sequence is linked to the carboxy- terminal 
end of the core polypeptide. 

13. The hybrid polypeptide of Claim 9, wherein the 
5 enhancer peptide sequence comprises WQEWEQKI or WASLWEWF. 

14. The hybrid polypeptide of Claim 9, wherein the 
hybrid polypeptide comprises the amino acid sequence: 
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF , 
WQEWEQKITALLEQAQIQQEKIEYELQKLIEWEWF or 

10 VYPSDEYDASISQVNEEINQALAYIRKADELLENV. 

15. The hybrid polypeptide of Claim 14, further 
comprising an amino terminal acetyl group and a carboxy 
terminal amido group* 

15 16. A core polypeptide comprising: 

YTSLIHSLI EESQNQQEKNEQ ELLELDK ; LEENITALLEEAQIQQEKNMYELQKLNS ; 

LEANISQSLEQAQIQQEKNMYELQKLNS ; NNYTSLIHSLIEESQNQQEKNEQELLEL; 

DFLEENITALLEEAQIQQEKNMYELQKL ; RYLEANISQSLEQAQIQQEKNMYELQKL ; 

RYLEANITALLEQAQIQQEKNEYELQKL ; NNYTSLIHSLIEESQNQQEKNEQELLELDK ; 

TALLEQAQIQQEKNEYELQKLDK ; 
20 TALLEQAQI QQEKNEYELQKLDE ; 

TALLEQAQIQQEKNEYELQKLIE ; 

TALLEQ AQ IQQ EKI EYELQKLDK ; 

TALLEQAQIQQEKIEYELQKLDE ; 

TALLEQAQIQQEKIEYELQKLIE ; 

TALLEQAQIQQEKIEYELQKLE ; 
25 TALLEQAQIQQEKIEYELQKLAK; 

TALLEQAQ I QQEKI EYELQKLAE ; 

TALLEQAQIQQEKAEYELQKLE ; 

TALLEQAQIQQEKNEYELQKLE ; 

TALLEQAQIQQEKGEYELQKLE ; 

TALLEQAQIQQEKAEYELQKLAK ; 
30 TALLEQAQI QQEKNEYELQKLAK ; 

TALLEQAQIQQEKGEYELQKLAK; 
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TALLEQAQIQQEKAEYELQKLAE ; 
TALLEQAQIQQEKNEYELQKLAE ; 
TALLEQAQIQQEKGEYELQKLAE ; 
DEFDASISQVNEKINQSLAFIRKSDELL; 
DEYDASISQVNEKINQALA YIREADEL ; 
5 DEYDASISQVNEEINQALAYIRKADEL; DEFDESISQVNEKIEESLAFIRKSDELL ; 
DEFDESISQVNEKIEESLAFIRKSDEL; or 
QHWSYGLRPG. 

17. The core polypeptide of Claim 16 , further 
comprising an amino terminal acetyl group and a carboxy 

0 terminal amido group. 

18. A method for enhancing the pharmacokinetic 
properties of a core polypeptide comprising linking a 
consensus enhancer peptide sequence to a core polypeptide to 
form a hybrid polypeptide, such that, when introduced into a 

5 living system, the hybrid polypeptide exhibits enhanced 
pharmacokinetic properties relative those exhibited by the 
core polypeptide. 

19. The method of Claim 18 wherein the core polypeptide 
is a therapeutic reagent. 

0 

20. The method of Claim 18 wherein the core polypeptide 
is a bioactive peptide, growth factor, cytokine, 
differentiation factor, inter leukin, interferon, colony 
stimulating factor, hormone or angiogenic factor. 
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